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ABSTRACT OF THE DISSERTATION
A WEB-BASED NUTRITION EDUCATION INTERVENTION FOR ASIAN INDIAN
FATHERS IN FLORIDA
by
Priya Krishnakumar
Florida International University, 2021
Miami, Florida
Professor Catherine Coccia, Major Professor
Research has shown that fathers, like mothers, are an important influence for
forming children’s dietary and physical activity habits. Fathers’ nutrition knowledge,
attitudes and child feeding practices impact children’s eating behavior and future weight
status. Yet very few interventions have focused on targeting fathers for childhood obesity
prevention by improving their knowledge and confidence in establishing healthy eating
patterns in children. The limited studies existing in this area have focused on other
ethnicities and data is missing on Asian Indians, the third largest immigrant Asian group
in the United States. Asian Indian children are at equal risk for developing obesity in the
United States due to dietary acculturation and consumption of diet rich in fat, sodium and
sugar. There is a novel need to understand the efficacy of involving Asian Indian (AI)
fathers in nutrition education interventions focused on improving their nutrition related
knowledge, and its efficacy on bringing positive behavior changes for both fathers and
children.
The aim of this study was to examine the feasibility of a social cognitive theorybased online nutrition education program with Facebook and text message support to
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improve the knowledge, attitudes and child feeding practices of AI fathers along with
social cognitive theory related mediators. In this pilot, quasi -experimental study without
randomization, 98 fathers were involved in a 6 week web program focused on healthy
eating and physical activity. 75 fathers completed both the post program and follow up
questionnaires (12 weeks from baseline).
Results of this study indicated a significant improvement in AI fathers’ nutrition
knowledge, self-efficacy, self-regulation, overall diet quality, physical activity and a
reduction in restrictive feeding practices. Improvements were also noted in previous day
reported child fruit and vegetable intake, physical activity minutes and a reduction in total
fat consumed/day. These findings demonstrate the preliminary efficacy of a web-based
intervention to improve determinants of behavior change (knowledge and self-efficacy) of
AI fathers and healthy eating and physical activity behaviors in both AI fathers and their
children. Future studies should consider the role of diverse groups of AI fathers in
childhood obesity prevention.
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CHAPTER I
INTRODUCTION
The prevalence of childhood obesity remains high in the United States with recent
estimates showing about 13.9% of 2-5 year olds , 18.4% of 6-11 year olds and 20.6% of
12-19 year olds to be overweight or obese.1 Childhood obesity continues into adulthood
and is associated with acute and chronic diseases such as high blood pressure, asthma,
diabetes and cardiovascular diseases.2,3 Various environmental factors including
unhealthy diet, sedentary lifestyle and the family eating environment increase the risk for
obesity in childhood.4 Family environment, in particular is important as it forms the early
foundation on which diet and physical activity habits are established.5 Parental beliefs,
attitudes and child feeding practices have an important role in child’s eating behavior
and ultimately weight status.6-9
With the majority of research focused on understanding the influence of mothers
on child behavior, it is becoming increasingly important to examine the role of fathers on
child eating behaviors.10 Fathers’ role in child care in the United States (US) has almost
tripled since 1965 with fathers more involved in preparing meals and feeding children,
owing to factors like maternal employment and change in perceived gender role.11 A
recent review determined that fathers have an important influence on child health
behaviors including physical activity and dietary habits, which are directly related to
child weight status.12 Yet, fathers are under-represented in child nutrition interventions
and represented only 17% of parent participants in about 600 studies on parenting and
childhood obesity.13 A study examining father participation in research in the United
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States, revealed that 80% of their sample of 300 fathers indicated “not being asked to
participate” as a reason for this bias.14 Maternal gatekeeping, which is defined as a
regulative process in which mothers limit fathers’ engagement with their children, could
also be a reason for lack of father involvement in research.15
Research done on fathers has found that fathers prefer interventions focused on
providing nutrition related information, particularly those directed towards their
children.16 Studies have shown that fathers feel they do not have enough nutrition
knowledge to understand their child’s nutrition needs and that they are not confident
about feeding their children healthy food because of their own unhealthy food
choices.17,18 A recent study also showed that fathers thought they were responsible to
impart good nutrition and physical activity behaviors in their children.19 This emphasizes
the need to target fathers in nutrition education interventions for obesity prevention, to
teach them about nutrition and increase their confidence for healthy eating and child
feeding. However there is a need for novel methods to engage fathers in child related
interventions and to improve their participation.20 Program delivery through media, like
online platforms, is preferred by men and may be beneficial to overcome the barriers of
accessibility and time commitment which have been found to be barriers to engaging
fathers.16,21 The internet with its ready access and cost effectiveness reaches a wider
audience 21 and has been found to be effective in improving lifestyle behaviors for up to a
year.22
Moreover, there is a need to examine the effect of involving fathers of different
ethnicities in childhood obesity prevention programs to utilize them as potential agents
for bringing positive eating behavior within the family.23 The limited amount of existing
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research in this area has indicated the influence of fathers feeding styles and behavior on
child eating and weight outcomes in ethnic groups including Latinos, Mexican Americans
and African Americans24,25,26 but data is missing on Asian Indians, the third largest Asian
subgroup in the U.S with high genetic predisposition for obesity related diseases like
diabetes and cardiovascular diseases.27 Asian Indian children are at equal risk for
developing overweight/obesity when compared to other ethnic children in the United
States,28 but this population is largely understudied in child obesity research. In fact, a
recent article has put forth the need to address obesity and target ethnicity focused
interventions in understudied minority Asian American children including Asian Indians
in the United States.29 Among Asian Americans, Asian Indian men and women constitute
a major part of the U.S workforce.30 Female employment and acculturation may be the
reason for the changed perceived gender roles of Asian Indian (AI) men which has led to
an increased involvement in childrearing activities.31
In the current study, we targeted Asian Indian (AI) fathers to understand the
effect of involving them in a childhood obesity prevention program.The 6-week pilot
study aimed to develop and examine the feasibility of a social cognitive theory (SCT)based online nutrition education program, using Facebook and text messages as supports
to improve knowledge, attitudes and child feeding practices of Asian fathers of
elementary school children. The study also examined the promise of the intervention to
change social cognitive theory related mediators in AI fathers and the diet quality, BMI
and physical activity of both fathers and their children.
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Specific aims and hypothesis:
•

Specific Aim 1: To develop and examine a social cognitive theory-based online
nutrition education (with support using Facebook and text messages) program’s
implementation feasibility and acceptability among AI fathers.

o Feasibility 1: Feasibility of the research design will be demonstrated by baseline
recruitment of 85 fathers, assuming 85% retention (with complete data) at post-test
and 80% retention (with complete data) at follow-up based on a 20% attrition rate
from previous study.32
o Feasibility 2: Feasibility of the intervention will be demonstrated by number of
website views, engagement in discussion forum/testimonial forum, the number of
likes, comments and shares in Facebook and overall satisfaction with intervention
goals, content, format and text messages.
•

Specific aim 2: Examine promise of the intervention to change knowledge, attitudes
and child feeding practices of fathers and change self-efficacy in feeding children
healthy food, regulate self-intake of healthy foods and increase diet related social
support compared to baseline.

o Hypothesis 1: The nutrition education sessions will significantly increase nutrition
related knowledge, attitudes, and change child feeding practices (controlled for the
influence of mothers) compared to baseline.
o

Hypothesis 2: Fathers will increase their self-regulation, self-efficacy and diet
related social support compared to baseline.

•

Specific aim 3: Examine the promise of the intervention to improve diet quality, BMI
and physical activity of fathers and their elementary school children.
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o Hypothesis 3: Fathers and children will improve fruit and vegetable consumption,
decrease fat, sodium, sugar and sugar sweetened beverage consumption and increase
physical activity at the end of 6 weeks of program and follow up compared to
baseline.
o Hypothesis 4: Fathers and children will maintain normal BMI or reduce their BMI by
the end of the 6 weeks of program and follow-up compared to baseline.
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CHAPTER II
LITERATURE REVIEW
Obesity rates in the United States and Asian Indians:
According to Centers for Disease Control and Prevention (CDC), the current rate
of obesity prevalence in the United States for children is 13.9% for 2 to 5-year olds,
18.4% for 6- to 11-year-olds, and 20.6% for 12 to 19-year olds.33 A recent study that
looked at data from the Early Childhood Longitudinal Study revealed that being
overweight at the age of 5 years increased the chances of obesity in 5-14 year old
children 4 fold.34 While examining the Asian Indian population in U.S, a recent
NHANES survey showed that about 21.5% of South Asian children aged between 6-19
years (including Indians) in U.S are overweight or obese.35 Another recent study showed
that Asian children in the US may be at risk for obesity during the school-age years
36

despite having a healthy weight in early childhood. Data on BMI, obesity and
overweight in 5 year olds from 2 nationally representative cohort studies showed that in
the U.S., in fully adjusted models, Asian Indian children had equal odds of developing
obesity and overweight as other race/ethnicities.28 Adoption of western dietary habits also
known as dietary acculturation has been observed in this population leading to an
increase in the consumption of soft drinks, fruit juice and chips.37 Recent research has
established that Asian Indians in the United States are prone to obesity and type 2
diabetes by consuming an unhealthy diet rich in fat, sodium and sugar.38 Asian Indian
children consume processed foods rich in fat, sodium and sugar39 and this has been linked
to obesity risk in the future.40 Since food habits develop young, it is important to look at
preventive measures to tackle obesity.41
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Dietary behaviors, physical activity and obesity in elementary school children:
Excess fat and sugar containing foods are low in nutritive value and high in
calories. These foods contribute to a positive energy balance which is a major
contributing factor to childhood obesity.42,43 Majority of television advertisements during
children’s program in United States are focused on foods high in fat, sodium and sugar.44
With an increasing number of snack calories consumed by children through foods like
chips, chocolate bars and other processed foods,45 it is extremely important to deliver
healthy eating messages to reduce their consumption. Another contributing factor to
childhood obesity is the excess consumption of sugar sweetened beverages (SSB).46
SSB’s are a major source of empty calories, representing 45% to 50% of added sugars
among 2-18-year olds in the U.S which is far above the nationally recommended
guidelines.47 The added caloric sweeteners in SSB such as sucrose, high-fructose corn
syrup or fruit-juice concentrates can result in obesity if consumed excessively. Soft
drinks/carbonated drinks, fruitades, fruit drinks and sports drinks are examples.48
Reducing the intake of high calorie, low nutrition-containing foods, and increasing the
intake of fiber rich foods like fruits and vegetables are important to treat and prevent
childhood obesity.42 Fruits and vegetables eaten as part of a healthy diet low in fat, sugars
and salt/sodium, may help prevent unhealthy weight gain.49,50
In addition to diet, lack of physical activity due to increased screen time and
decreased play activities both inside and outside home, is another leading cause for
obesity in elementary school children.51 Reduction in energy expenditure that
accompanies physical inactivity has increased the risk for childhood obesity.51 According
to national recommendations, 6-17-year olds should participate in 60 minutes or more of
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physical activity each day.52 However, the majority of children and adolescents are not
meeting these guidelines.53 It is important to make families aware of the importance of
daily physical activity along with good eating habits to prevent obesity in elementary
school children.
Family environment and obesogenic behaviors in elementary school children:
Childhood obesity causes are multifactorial and include genetics, social,
environmental and developmental factors.41 The home/family environment is an
important influence on early child growth and development making it an important factor
to look at for obesity prevention.54 It is important to understand the home environment
and to examine food and beverage availability.55 Increased availability and intake of highcalorie foods, beverages and physical inactivity from watching television or playing
video games have contributed to obesity, higher serum cholesterol and blood pressure
levels in children.56,57 The availability of unhealthy food at home has been associated
with lesser fruit and vegetable intake in children.58 Lopez-Barron et al. in 2015 found the
availability of fruits and vegetables and energy dense foods at home were positively
associated to their weekly consumption by elementary school children.59 The same study
found a positive association between hours of screen time with obesity.59
As for the socio-cultural environment, changes in the family structure, particularly
an increase in two working parents or single-parent families, has led to an increased
demand for processed energy dense foods prepared away from home.56 Moreover,
parenting feeding practices shape children’s dietary intake and obesity risk.8,9 Studies
have shown that children eat less healthy food when parents adopt strict feeding practices
such as pressure to eat vegetables, restricting unhealthy foods like cookies and eat healthy
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with practices like monitoring of the food children consume.7,9 Controlling feeding
practices are seen to negatively impact children and their self-regulation of energy
intake.7 An authoritative feeding style where children are supported by parents to eat
healthy foods through positive methods like explaining food rules in a sensitive manner
are related to a better home food environment for elementary school children.60 These
findings reveal the importance of decreasing the availability of unhealthy foods at home
and modifying parental feeding practices in obesity prevention programs.
Influence of fathers on child eating behavior and weight status:
Fathers’ nutrition knowledge and children’s diet:
Parental knowledge about nutrition is an important factor for recognizing high
calorie foods, understanding obesity risks and monitoring child eating.61 In a recent study
conducted in the U.S, the nutrition knowledge of the parents of elementary school
children (both fathers and mothers) were assessed and a lack of knowledge was seen
particularly in the area of food groups and healthy food choices.62Another study
conducted in Australia that involved parents (both fathers and mothers) and their 5-6 year
old children showed that parents’ nutrition knowledge was directly associated to
children’s nutrition knowledge as shown by structural equation modelling.63 It indicated
that children of parents with greater nutrition knowledge were likely to understand the
difference between healthy and unhealthy foods.63 In addition, research done on fathers,
revealed that fathers feel they lack the nutrition knowledge to understand their child’s
nutrition needs and that they are not confident about giving their children healthy food
because of their own unhealthy food choices.17,18 This could affect child eating behavior
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in terms of calorie intake62 and indicates the need for nutrition education interventions
focused on improving the nutrition knowledge of fathers.
Fathers’ attitudes, child feeding practices, child eating behaviors and weight status:
Research indicates that children’s eating behavior depends on parents’ food
intake, attitudes towards food and concerns about child weight.64 Elementary school
children are primarily dependent on their parents for food choices and about two-thirds of
their meals are provided at home by parents. This is a major reason for the association of
children’s overall diet quality with parent’s diets.65,66 Looking at paternal influence, a
study conducted by Hall et al. 2011 in Australia showed that elementary school children’s
fruit intake and intake of energy dense foods like cookies and potato chips were
positively associated to their father’s intakes.67 Reports from Hispanic mothers from
Oklahoma city suggest that the success of health behaviors in their families depend on
fathers’ support for healthy eating.68 The study also recognized that mothers faced
challenges in creating a healthy food environment at home when fathers brought home
sugar sweetened beverages and other energy dense foods like sweets and savory snacks.68
In 2016, Guerrero et al.69 found that fathers eating out with their children was
significantly positively associated to children’s fast food and sugar sweetened beverage
consumption after adjusting for paternal, maternal and child characteristic data, from a
nationally representative sample in the United States. Research has shown that some
fathers are more concerned that children ‘eat enough’ rather than ‘eat healthy’.70 In this
study, it was found that fathers believed elementary school children should have the
freedom to choose their foods and that choice and negotiation were necessary for healthy
emotional development.70 This could impact the quality of food that children ate. Even if
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not always directly involved in cooking and preparing meals, fathers have an indirect
influence on children’s dietary behavior through their personal attitudes towards foods,
their likes and dislikes and preferences for unhealthy food choices.17
With regards to child feeding practices, in the United States, fathers’ increased
concern for child weight has shown to be associated to their restrictive feeding practices
in 4-6 and 6-12-year-old children.71,72 This can be problematic as research indicates that
restrictive practices can lead to increased desire and consumption of the restricted food
by the child, contributing to overweight and obesity.71,73 This was confirmed in another
study done in 2013 by Tschann et al. where fathers’ restriction to eat was associated with
higher child BMI in 8-10 year olds in the U.S.74 Another study found that fathers’
pressure to eat (eg: forcing children to eat all the vegetables in their plate) was negatively
associated to fruit and vegetable intake and positive reinforcement was associated to
more fruit and vegetable intake in 7-13 year old children.25 In a recent study in Minnesota
in 2016, parental monitoring (both fathers and mothers) was positively associated with
observed sweet snack intake of 7-12 year old overweight and obese children.75 An
authoritative feeding style where children are supported by parents to eat healthy through
positive methods like explaining food rules in a sensitive manner is related to better
home food environment for elementary school children.60 Though the exact feeding
practices of Asian Indian fathers are missing from research, it can be readily said from
the above review of literature that potentially modifiable behaviours that support healthy
eating patterns in children may be supported by targeting fathers. These findings also
suggest the need for nutrition education interventions focused on teaching optimal
feeding practices and improving their attitudes towards healthy food choices for children.
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Fathers’ influence on physical activity behavior in children:
In the United States studies have shown a significant positive association between
fathers’ and elementary school children’s physical activity.76,77 In 2011, Fuemmeler et
al.76 found that the mean moderate to vigorous physical activity minutes per day for
fathers were positively associated to their 4th and 5th graders activity (as shown by
accelometer data for a period of four days). Another study done in Michigan that
analyzed data on nationally representative longitudinal data of families in the United
States showed fathers' self-reported previous vigorous physical activity was positively
related to children’s participation and weekly frequency of vigorous physical activity.77
The ‘Healthy Dads, Healthy Kids’ community randomized controlled trial, done in
Australia, targeted fathers to improve health outcomes and behaviors in 5-12 year old
children. This study revealed that improvement in fathers physical activity in the
intervention group was associated to significant improvements in children’s physical
activity (improved mean steps/day as measured by pedometers in both fathers and
children).32 Research has also shown that within families, mothers consider fathers to be
physical activity leaders and to have an important role in involving children in leisure
time activity.78 These findings suggest the importance of targeting fathers to improve the
physical activity behaviours in children.
Other influences of fathers on children:
Research shows that there are other influences of fathers on child eating behavior
and weight such as education, income and paternal weight. A recent study which revealed
results from a 12-country study showed a negative relationship between paternal
education and 9-11-year-old children’s overweight in Brazil and the United States79 The
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same study showed that maternal and paternal overweight were positively associated with
child overweight.79 The results were consistent with a study done in Italy where the
prevalence of obesity in 8-9 year old children were inversely related to the educational
level of fathers and directly associated with increase in both paternal and maternal BMI
categories.80 In 2016, Khandpur et al. found that well educated fathers established healthy
limits around children’s food choices and modeled good food practices that could
influence child eating inside and outside homes.81 With regards to the socioeconomic
status (SES) and mealtime environment, an observational study indicated that high-socio
economic status parents (both fathers and mothers) used reasoning, praise, and food
rewards significantly more than low-socio economic status families.82 High-SES parents
were also more likely to attempt to restrict children’s portion sizes.82 The above review of
literature points out the importance of improving the nutrition knowledge, attitudes and
child feeding practices of fathers in order to bring about improved diet and physical
activity behaviors in fathers and their elementary school children, providing evidence for
obesity prevention in the future. Though the literature above clearly specifies the
influence of fathers on children’s lifestyle behaviors, there is a lack of research focused
exclusively on Asian Indian fathers. There is a need to understand if targeting this
population in a nutrition education intervention would be effective to bring about the
above mentioned differences.
Asian Indian culture, maternal employment and fatherhood:
Asian Indians are a traditional ethnic group known to preserve their cultural
identity even after migration to the United States.83 They have clearly defined gender
roles with women expected to be predominately responsible for childrearing activities
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and other household work.83 However acculturation to the western world and Asian
women’s increasing employment have changed attitudes towards traditional roles leading
to more gender equality in this population.84,85 These changes have resulted in more
involvement from Asian Indian men in their children’s care. However, research on Asian
Indian fathers and children is lacking and it is important to look at the efficacy of
involving this population in a nutrition education program.
Maternal gatekeeping:
Maternal gatekeeping, defined generally as a regulative process in which mothers
limit fathers’ engagement with their children, affects father’s involvement in their
children’s lives.15,86 Allen and Hawkins first introduced this concept in 1999 and stated
gatekeeping as the means by which women handle the fear of losing their self-identity as
primary caregivers for children, while cooperating with partners on child rearing and
housework.15 Maternal gatekeeping is an important aspect of the co-parenting
relationship.87 This concept was later expanded to determine the permeability of the
boundary and can be classified as either ‘open’ or ‘closed’ and to what extent mothers
encourage or discourage father involvement in child rearing.88 With maternal
employment and change in gender roles, fathers are more involved in family life and it is
important to understand how actions like maternal gatekeeping affects families because it
may affect the role that fathers play on child eating and physical activity behaviors.89,90
There has not been many studies exploring the maternal gatekeeping of AI mothers in the
United States.
Maternal gatekeeping could also be a reason for lack of father involvement in
child eating related nutrition research. Other factors that affect father involvement and
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engagement in nutrition interventions are accessibility and time commitment.16,21There is
a need for online programs for father engagement.21 Online web-based programs are
flexible, reaches a wider audience and have been found to improve behavior for upto a
year.21
Changes in behavior and determinants of behavior with web-based technology,
social media support and text messages:
A recent review by Pagoto et al.91 looked at adult males included in randomized
controlled trials focused on lifestyle weight loss interventions (diet, exercise or both), in
the United States and internationally. It was reported that males were represented the
most in interventions delivered only through internet/email (34%) compared to group
(24%) and individual (29%) format modes. Web-based interventions are cost effective
compared to face-to-face interventions and are useful for their high convenience,
accessibility and ability to retain privacy for participants.92 Web-based interventions have
been established to be effective for reducing depression symptoms, sexual risk, problem
drinking and weight loss for obese adult men having chronic diseases like type 2 diabetes
and cardiovascular disease risk. 93-97 In purely online interventions it is difficult to
maintain participant engagement with the online content.98 Many studies have cited
decreased participation with online content over time. Supportive features and social
networking tools have been shown to improve engagement and compliance with online
interventions.98
The ManUp study99 (based on social cognitive and self-regulation theories)
looked at the effect of a 9 month information technology (IT) based intervention that had
educational materials on benefits of physical activity and healthy eating. This study
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resulted in significant improvements in physical activity and dietary behaviors in middle
aged males (aged between 35-45 years). It included a mobile phone web application with
interactive tools and challenges for monitoring behavior. Another randomized controlled
trial study involving the ‘Time2bHealthy’ web program component, targeted parents of
preschool children for obesity prevention and was shown to improve their diet related
practices and self-efficacy.100 Lessons based on social cognitive theory were
implemented over a 11-week period and focused on nutrition, physical activity, screen
time and sleep. There were information materials, videos, activities, quizzes and goal
setting elements as part of the intervention. Focused on the SMART (Specific,
Measurable, Attainable, Realistic, Timely) goal framework, the research team included a
dietitian who provided feedback and tips to the participants. Participants in the
intervention group received weekly emails as reminders to login to website and were part
of a private Facebook group that included other participants and the dietitian. The control
group received regular emails containing information to a government funded parenting
website. Compared with parents in the control group, those in the intervention group
showed improvement in child feeding pressure to eat practices and nutrition self-efficacy
at 6 months follow up.100
Lepeleeree et al.101 in their study used health promoting 2-minute online videos
delivered through a website, for a period of 4 weeks to teach parents of elementary school
children about parenting practices, self-efficacy related to parenting practices and
children’s physical activity, screen time and diet behaviors. Authoritative parenting style
was taught with parent reactions depicted in videos. This intervention was based on selfregulation and social cognitive theory. In the intervention group, parental self-efficacy to
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motivate child to eat fruit, setting rules related to screentime, soft drink consumption and
regulating their own physical activity were shown to be improved at 1 month follow up.
Another program called the ‘DELISH’ program, a 5-week web-based home delivered
intervention was conducted in Australia, targeting parents and children aged between 710 years. It was a single arm, quasi experimental study.102 Parents were given web-based
educational newsletters with additional hyperlinks that contained videos and cheat sheets.
Text messages were sent 2-3 times a week to engage parents in the education materials
and provide information related to weekly key messages and goal setting. This was found
to be effective in improving salt related knowledge, attitudes and behaviors in parents as
assessed by a post program online questionnaire.102 Another recent pilot study conducted
by Taylor et al.103 involved a 10-week intervention using a mobile website, Facebook and
text messages. This intervention focused on parents to improve fruit and vegetable intake
in children and was based on the social cognitive theory. The intervention group received
information on importance of fruit and vegetable consumption and control group just
received texts on physical activity. Skin carotenoids determined pre and post intervention
fruit and vegetable intake and electronic photos sent across by parents accessed fruit and
vegetable accessibility. The intervention group showed improvement in the fruit and
vegetable accessibility and intake in parents and their 3-8-year-old children.103
In conclusion, the review of literature indicated the efficacy of online
interventions in creating changes in behavior and determinants of behavior. It also
emphasized the importance of additional tools like social media support and reminders
using text messages to engage parents and help in goal setting and self-efficacy.
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Needs assessment survey conducted by researchers on Asian Indian fathers:
Recently an online survey was conducted by the researchers to understand nutrition
knowledge and feeding practices of Asian Indian fathers. Results revealed that:
•

Fathers were well acculturated to the western language and diet (4.47 ±0.82, n=80,
range: 1-6), had average nutrition knowledge (12 ±3.17, n=69,range: 0-17) and
moderate confidence in feeding their children healthy diet (204.3±47.9, n=69, range:
27-297).

•

Fathers assumed responsibility for child feeding almost half of the time (9.22±2.29,
n=71, range: 3-15), slightly agreed to apply pressure on their children to eat
(13.82±3.38, n=70, range: 4-20), exerted restrictive feeding practices (27.47±6.78,
n=68, range:8-40) and mostly monitored the intake of high calorie foods the child
consumed (11.62±2.89, n=70, range: 3-15).

•

Fathers who had higher perceived responsibility in child feeding (r= 0.25, p<0.05),
perceived child weight (r= 0.27, p<0.05) and self-efficacy in feeding children healthy
food (r= 0.46, p<0.01) perceived a positive perception towards their role during
mealtimes.

•

About 48.6% of fathers said they were likely to attend a future nutrition education
program. The preferred mode of program delivery was online (68%) followed by
hybrid (mix of in person and online sessions) (27%) and only 5% selected in person
workshops.

•

When asked about content, fathers were most interested in learning about “a healthy
balanced diet for children” (n=10), “making kids choose healthy when alone” (n=5),
“healthy eating options for vegetarians combining Indian and Western diet” (n=5) and
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“nutrition needs for various child age groups” (n=5). These findings confirmed the
need for online nutrition education intervention in AI fathers with an emphasis on
changing nutrition knowledge, child feeding practices and self-efficacy or confidence
of fathers related to establishing healthy diet in children.
Social cognitive theory and behavior change:
In order to guide behavior change in the current study, Bandura’s Social
Cognitive Theory (SCT) was utilized. This theory states that there is a reciprocal
influence on behavior, dependent on intrapersonal factors and the physical and social
environment.104 Outcome expectations (awareness of consequences of behavioral
choices), self-efficacy (self -confidence in doing a particular behavior), self-regulation
(controlling a behavior through mechanisms like self-monitoring, goal-setting and
involving social support) are constructs of SCT.105 Self-efficacy is especially important to
bring about behavior changes and improving awareness, social support and selfregulation are important strategies to improve self-efficacy and achieve behavioral
goals.106 Behavior approaches based on SCT have been found to be effective in
interventions involving parents to improve children’s weight-related nutrition and
physical activity.107 Online interventions created using SCT have also been found to be
effective in behavior interventions targeting diet and physical activity changes.108 Figure
1 below shows how the current intervention would incorporate SCT to bring about
change on the determinants of lifestyle behaviour (fathers’ knowledge, attitudes and child
feeding practices) and improve diet quality and physical activity in fathers and their
children.
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Figure 1.
Conceptualized model integrating SCT into the intervention components

Summary and Conclusion:
Asian Indian children are at risk for obesity especially during school years. They
have equal odds of developing overweight/obesity when compared to other ethnicities in
the United States. Dietary acculturation and consumption of foods rich in fat, sodium and
sugar have put both Asian Indian children and adults at risk for obesity.
Previous research has indicated the importance of parents beliefs, attitudes,
feeding practices and their eating behavior on child’s eating and weight status. Targeting
parents is important for childhood obesity prevention. Yet most of the time the focus is
on mothers and not fathers. Like mothers, fathers have an important influence on
children’s diet and physical activity. Their nutrition knowledge, attitudes related to food
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and child feeding practices influences chidren’s diet choices and it is important to target
them in nutrition education interventions and obesity research. Specifically, it is
important to target healthy eating (increasing fruits and vegetables, decreasing SSB and
sodium and fat rich foods) and improving physical activity for obesity prevention.
The limited amount of fatherhood research has failed to target Asian Indians, the
third largest immigrant Asian group in the United States. With acculturation and
increased maternal employment the traditional patriarchal gender roles have changed
leading to more gender equality and involvement of AI fathers in child care. A needs
assessment survey conducted by the researchers prior to the intervention confirmed the
need for a nutrition education intervention in AI fathers. Online website based education
would be ideal for nutrition program focused on AI fathers as evident from the needs
assessment survey. In addition, previous literature has shown that fathers prefer online
interventions that are convenient to use. Facebook and text message support are
supportive tools to improve program engagement.
In the current study SCT was incorporated into the development of the
intervention. In the conceptual model it was hypothesized that the website based
intervention with support using Facebook and text messages would improve nutrition
knowledge, attitudes and child feeding practices of AI fathers along with improving their
diet related social support and self regulation. This in turn was hypothesized to improve
fathers’ self-efficacy or confidence in establishing healthy children’s diet, which could
improve physical activity, diet quality and BMI in both fathers and their children.
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Significance of study:
This study is significant because no intervention in the United States has actually
targeted AI fathers, specifically, to positively impact the health of their elementary school
children. It is unique as it uses a web-based platform with support provided via Facebook
and text messages for program implementation.

22

CHAPTER III
RESEARCH DESIGN AND METHOD
Study design:
Pilot, quasi experimental study:
A fundamental part in the research process, a pilot study examines the
feasibility of an approach intended for a larger scale study. It examines recruitment,
feasibility, retention, assessment policies and new methods of study.109 The current study
is a 6 week intervention followed by a 12 week from baseline follow up assessment. It
examines the feasibility and impact of a social cognitive theory-based online nutrition
education program with support using Facebook and text messages to change knowledge,
attitude, child feeding practices of the understudied AI father population. It also looks at
the promise of the intervention to change fathers’ self-efficacy in feeding children healthy
food, regulate self-intake of healthy foods, increase diet related social support and
improve diet quality, BMI and physical activity of fathers and their elementary school
children. Since the effectiveness of such a program is being evaluated for the first time, a
quasi-experimental study design will be utilized. A single arm, pre-post design will be
used for the study.
6-Week, Web- based Intervention with Facebook and Text message Support:
Previous literature has shown the efficacy of 5, 6- and 8-week web-based
interventions on behavior change and determinants of behavior change like knowledge,
attitudes and self-efficacy in studies involving adult males.102,110,111,112 Common barriers
involved in engaging fathers in behavioral interventions include lack of time, work
commitments and distance to the research venue.113,114 Research has shown fathers favor
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programs focused on teaching them about child eating and preferred interventions that
had an online mode of delivery.16 Also results from our recent online needs assessment
survey conducted on Asian Indian fathers showed that majority of the participants who
were interested in a nutrition education program preferred an online mode of program
delivery. Research has also shown that using social media like Facebook can be useful in
improving the retention, reach and engagement of participants in behavior change
interventions.115 Moreover, a recent market study revealed that Asian Americans
including Indians spend about an average of 19.1 hours online a week on Facebook,
which is 0.8 hours more than the total US population.116 Facebook has also been shown to
be useful as a supportive tool to engage parents for increasing fruits and vegetable intake
in children and for obesity prevention.103,117 Hence a closed Facebook group was created
by the researchers as a supportive tool to the website in our intervention.
Text message reminders were also used in our study as research has indicated that
weekly text messaging reminders enhances nutrition education and behaviour change
through techniques like goal setting.118,119,120 We thought text message services will be
useful to send reminders to engage in the intervention as about 80% adults in the United
States use these services to receive or send text messages.121
Participants:
Previous reviews indicate the importance of involving fathers and not just
mothers in childhood obesity prevention program13 however only few programs have
begun to incorporate fathers. In addition, data on AI fathers and their child feeding
patterns are missing. It has been reported that in this group, genetic predisposition to
diabetes and heart disease is confounded by acculturative changes that occur with
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westernization, increasing the incidence and prevalence rates of chronic diseases.122
Moreover AI children are at equal risk of developing overweight/obesity like other
ethnicities in the United States.28 AI fathers of elementary school children were targeted
in our study as preadolescent children are more dependent upon their parents than elder
children for food choices both inside and outside home.123
Recruitment:
Since our study was completely online, we recruited from various parts of Florida
including Miami-Dade, Broward, Palm Beach, Tampa and Orlando and these counties
and cities are known to have a large population of Asian Indians.124
Participants were identified by snowball sampling from various Indian
community organizations in Florida such as Nandi Kannada Koota, Association of Indian
Americans, Kerala Samajam of South Florida, Nava Kerala, Miami Malayali Association,
Kerala Hindus of South Florida, IRCC, South Florida Tamil Sangam and the Telugu
Association of South Florida among others. The community leaders in these
organizations helped with the recruitment of participants to the project. Additionally,
participants were recruited through flyers posted on Facebook. The study was done in
two phases to get the required sample size. Recruitment was done in August, September
and October 2019 for Phase 1 (that ran from October 28, 2019 – December 9, 2019) and
November 2019, December 2019 and January 2020 for Phase 2 (that ran from January
20, 2020 – March 2, 2020).
AI fathers who were interested in participating as part of the study were sent an
email and asked to complete an online survey administered through Qualtrics that
assessed eligibility before they were directed to complete the baseline measures of the
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study. Consent forms were attached to the online survey. Participants who were eligible,
consented to participate in the intervention and completed the baseline survey. The
participants were later send the website link and other details of the study. This study was
reviewed and approved by Florida International University (FIU) Institutional Review
Board ( IRB) and the approval number was IRB-19 -0143. The eligibility criteria for the
study is provided below in Table 1.
Table 1.
Eligibility criteria

Inclusion criteria

Exclusion criteria

Asian Indian fathers of elementary
school children

Fathers without biological/legal caregiving
responsibility for child

Have access to internet

Non-English speaking

Own a smart phone
Power analysis and sample size:
The primary aim of our study was to examine promise of the online nutrition
education intervention to change knowledge, attitudes and child feeding practices of fathers
and change self-efficacy for feeding children healthy food, regulate self-intake of healthy
foods and increase social support related to feeding practices compared to baseline.
After reviewing other web-based studies, an effect size of 0.3 was
determined for the primary study outcomes.101,102,111 Considering an attrition rate of 20%
from a previous study that focused on fathers, a minimum sample size of 85 AI fathers is
required to achieve power.32 G-power program was utilized to arrive at the sample size

26

with 80% power taken into consideration. 98 of eligible AI fathers (63 in phase 1 and 35
in phase 2) who were recruited to participate enrolled in the intervention and completed
the baseline survey measures. Figure 2 below presents the flow chart of study participants
starting from recruitment to finishing up at follow-up.
Figure 2.
Flow-chart of study participants

Intervention development:
Program Theory:
Strategies based on SCT have been embedded into the study design aimed at
increasing awareness, social support, self-regulation and self-efficacy and this is shown
in Table 2 below.

27

Table 2.
Key constructs of SCT
SCT
Construct

Definition

Intervention
Component in
website

Facebook Text
messages

Increase
Awareness

Point up awareness on
one’s self like traits,
behaviors, and feelings

Information on
positive child feeding
practices, general
nutrition and physical
activity provided

X

Social
Support

The perception related
to the care and
willingness of others to
assist an individual;
indicates a supportive
social network

Tips for social
support through
family and friends
and platform to
interact with the
research team and
other participants
through a discussion
forum provided

X

SelfRegulation

Monitoring and
regulating individual
behavior.

Tips to track healthy
eating and regulate
intake of high calorie
foods and physical
activity behavior
provided

X

X

SelfEfficacy

Confidence an
individual feels when
engaging in a
particular behavior.

Overcoming barriers
to healthy eating, help
in setting specific
nutrition and physical
activity goals,
encouragement and
social modeling to
keep behavior change
goals going provided

X

X
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Web-site for Intervention:
The web-site for our intervention was named ‘Super Dads Super Kids’ and
was created by the researcher using WordPress, a free and open source content
management system. The website design was created in such a way that it could be read
easily using a laptop, desktop or mobile. The weekly modules in the website were based
on previous literature involving men 125,126,127,128 and the topics preferred by AI fathers in
our needs assessment survey. Topics were implemented over a course of 6 weeks. In
addition, the website offered resources for AI fathers like quick, healthy recipes with
minimum ingredients and information on useful websites/ apps to follow to adopt healthy
eating patterns as a family (including culturally relevant ones). Weekly quizzes (for
engaging in the website), a discussion forum (to participate in weekly challenges and
interact with other fathers; ask questions to the research team) and a testimonial forum (to
leave feedback about the lesson for the week/intervention content) were also included in
the website. Table 3 presents the weekly website topics.
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Table 3.
Weekly website topics
Week

Topic

1

Fathers role in child health, General nutrition, MyPlate, Food groups,
Serving and portion sizes, Daily recommendations

2

Feeding styles, Healthy feeding tips, Nutrition Label, Grocery shopping

3

Fat, Sugar, Sodium

4

Importance of physical activity, Different forms of physical activity,
Practical tips to improve physical activity

5

Smart snacking, Tips and strategies for picky eaters, Fruits and
vegetables, Indian superfoods
Rethinking your drink, Setting nutrition and physical activity goals,
Tips to overcome barriers to health behavior change , Tools to keep
track and maintain good diet and physical activity practices

6

Facebook as supportive tool:
Social media support for the web-based intervention was offered through a nonpublic Facebook group, administered by the researchers for the Asian fathers
participating in the intervention. It reinforced information and text found on the website
and promoted linked resources on the website, consistent with a previous study.103
Content was posted on Facebook three times a week as follows:
Monday : posting day (with snippets of information linking back to information on the
website)
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Wednesday: quiz day/ challenge day (links to quizzes in website/engaging fathers and
weekly challenges)
Friday : fun facts day (fun food facts/ nutrition tips for fathers)
Text messages as supportive tool:
Automated text messages were sent twice a week, consistent with previous
studies.103,121,129 Participants were able to return texts to the researcher and Text Magic
Online Message Service was used as the platform to generate the messages.
Monday : Participants were reminded about the module/lesson of the week with attached
links to website
Friday : Goal setting/self-regulation questions like, “Were you able to make your own
MyPlate this week?”, “Have you and your child consumed at least 1 serving of
fruits/veggies” or “Have you and your child engaged in a physical activity together this
week” was asked.
Though the intervention was completely online with no face to face contact
between the researcher and participants, components like discussion forum in the
website, closed Facebook group and text messages created an interaction medium
between participants and the researcher.
Outcome measures:
Online surveys administered through Qualtrics measured the main study outcomes.
The measures collected at baseline, 6 weeks (post-program) and 12 weeks (follow up from
baseline) are explained below.
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Demographic characteristics:
Demographic information including age, income, education, marital status and
home code were collected from all participants at baseline.
Feasibility measures at 6 weeks:
Website:
Usage was determined by participant views, consistent with a previous study that
determined the feasibility of a web-based nutrition education with adults130 Google
analytics were used to determine website usage. Participation in quizzes, engaging in
discussion/testimonial forum were also considered for understanding participant
involvement with the website.
Facebook:
Number of views, comments and likes for all posts were used to understand
participant engagement, similar to a previous study that utilized Facebook to engage
parents in an obesity prevention curriculum.117
Text messages:
Participants enjoyability and usefulness of the text messages were assessed at the
end of the intervention through short survey questions similar to a previous study.103
Satisfaction with overall research design :
At the end of the 6-week intervention, participants were asked to rate their
satisfaction with the intervention content, design and format using Likert scale responses
(1= strongly disagree to 7=strongly agree).
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Primary outcome measures at baseline, 6 weeks, 12 weeks follow up :
Nutrition knowledge:
The nutrition knowledge was measured using the 10-item section assessing
participants knowledge on food groups and the nutrients they contain from the validated,
revised General Nutrition Knowledge Questionnaire (GNKQ-R).131 The GNKQ-R is an
updated version of the General Nutrition Knowledge questionnaire (GNKQ) and has been
evaluated by experts in dietetics and health care.131 It can be administered individually
for specific areas of nutrition knowledge and this is an advantage over other nutrition
knowledge questionnaires. The α for the questionnaire in our study was 0.76.
Attitudes:
Attitudes towards making healthy food choices and teaching children about
healthy foods was measured by adopting Likert scales from previous studies.63,132 The
attitudes towards teaching children the importance of healthy foods were measured on a
scale of 1(least important) to 5 (most important)63 and attitudes to food choices for their
child were measured by rating seven factors (taste, cost, disease prevention, speed,
convenience, health and weight control) on a scale from 1(not at all important) to 7
(extremely important) according to the importance placed on these factors in making food
choices for their child.132
Child feeding practices:
The 31- item Child Feeding Questionnaire (CFQ) adapted from Birch LL et al.133
was used to determine AI fathers’ child feeding practices. The CFQ is a validated 31-item
questionnaire using a 5- point Likert scale with word anchors. The respective reliabilities
for the measures in our study was : parent’s responsibility for child feeding (α = 0.70),
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restriction (α = 0.80), pressure to eat (α = 0.60), and monitoring of child’s eating
(α = 0.94). It has been validated in a diverse sample of parents with 2 to 11 year old
children and is a widely used self-reported measure to assess parent child feeding
practices .133,134
Maternal gatekeeping:
In our study, fathers knowledge, attitudes and child feeding practices were
controlled for mothers’ influence in the form of maternal gatekeeping. It was assessed by
the 15- item father subscale of the maternal gatekeeping scale developed by Puhlman and
Pasley,135 with a reliability range of α = 0.80 to 0.90 in our study. Reviewed by experts in
parenting and fatherhood research, the scale included questions that asked AI fathers to
rate their partners support towards their role in child rearing with a Likert scale response
ranging from 0 (never) to 5 (always). It measured maternal support in the form of
encouragement, discouragement and control as influencers for fathers’ role in child
rearing.135 This scale was used as it measured maternal gatekeeping as a multidimensional
construct, and had correlations with the widely used Allen and Hawkins maternal
gatekeeping scale, indicating convergent validity.135
Social cognitive theory mediators:
Social support:
Social support for diet behavior was measured by the ‘Sallis Social
Support for diet survey’ created by Sallis et al.,136 which is a 10 item- measure of the
amount of support individuals making changes in eating habits felt they received from
friends and family. It is a subscale of the Social Support for Diet and Exercise survey and
understands the degree to which family or friends are sources of dietary behavior change
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with scale scores ranging from 1 (never/not applicable) to 5 (very often). It includes an
encouragement and discouragement subscale from both friends and family.136 Moreover,
the scale has been reported to be correlated with respective self-reported dietary habits,
providing evidence of concurrent criterion-related validity.136,137 The α in our study was
0.62 for Social Support (Family) and 0.71 for Social Support (Friends).
Self-regulation:
The validated 5-item Self-Regulation of Eating Behavior questionnaire (SREBQ)
was adapted from Kliemann et al.138 SRBEQ is a short measure of an individual’s
temptation to eat foods (any food they want to eat more than they think they should) and
eating intentions (the ability to avoid tempting foods or eat healthy foods).138 Each item is
rated on a five-point Likert scale ranged from one (never) to five (always), with higher
scores indicating better self-regulation. The α in our study for SREBQ measure was 0.70.
The correlation between text message responses to the change in self -regulation (post
program from baseline) was also looked at in our study.
Self-efficacy:
AI Fathers self-efficacy for enacting healthy diet in their children was
assessed through a parental self-efficacy questionnaire developed and validated in parents
of 6-11-year-old children in the U.S by Decker JW.123 27 Items from the dietary behavior
subscale was used in our study (α=0.94) and included questions like “How confident are
you that your child eats at least 2 servings of vegetables every day?” and “How confident
are you that your child eats very few foods with added sugar?”. The questionnaire rated
confidence on a 11-point scale from “not at all confident” to “mostly or totally
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confident”. The correlation between text message responses to the change in self-efficacy
(post program from baseline) was also looked at in our study.
Though responses to Facebook posts/challenges were initially considered to be
used as an additional measure of change in self efficacy and self regulation in our study,
overall engagement of AI fathers in the Facebook group was low and hence it was
excluded from the analyses.
Secondary outcome measures at baseline, 6 weeks, 12 weeks follow up:
Anthropometrics:
Height and weight were self-reported by fathers for themselves and their children.
Mother’s height and weight was also reported by AI fathers at baseline. BMI was
calculated by applying the formula weight (in kg)/ height (in meters)2 for men. Child
BMI percentile and BMI z scores were calculated from the child height, weight and age
reported by the fathers (using the pediatric z score calculator based on the Center for
Disease Control (CDC) growth charts). Moreover, the self-reported height and weight of
AI fathers and their children were validated in a randomized subsample through direct
measures by the researcher.
Diet quality:
Children’s diet quality was measured through the parent reported, validated
Harvard Service Food Food Frequency Questioonaire (HSFFQ) for children, developed
by Harvard school of public health.139 Though validated in children aged 5 years and
younger,140 the HSFFQ was adapted in our study due to lack of brief parent reported FFQ
for elementary school children. Child total calories, sodium, sugar, fat and fiber/day were
calculated by comparing the items in the HSFFQ with the USDA nutrient database.
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Father’s overall diet quality was evaluated through the standard validated REAPS assessment tool (Rapid eating assessment for participants- Shortened version)
developed by the National Cancer institute.141 A recent study has established that the
REAP-S scores and Healthy Eating Index-2010 scores are significantly correlated (r =
0.227, p = 0.047), establishing REAP-S to be a brief, useful tool for assessing diet
quality.142 The REAP-S contains thirteen items scored from 1(usually/often) to 3
(rarely/never) that assess intake of fruits, whole grains, vegetables, dairy, meat, processed
foods, fat, sodium and sugar in a typical week (α = 0.84 in our study).
Both HSFFQ and REAP-S are simple, easy to use questionnaires that includes
assessment of the intake of fruit and vegetables , sugar sweetened beverages and foods
rich in fat, sodium and sugar.140,142
Physical activity:
Physical activity measures were reported by AI fathers for both themselves and
their children through the validated Godin Leisure- Time Exercise questionnaire
(GLTEQ) 143 and the validated children’s physical activity questionnaire (C-PAQ) parent
questionnaire.144 The Godin Leisure-Time Exercise Questionnaire (α = 0.6 in our study)
evaluated the number of days and the average minutes per day over a period of 7 days
that a participant engaged in strenuous, moderate, or mild PA. This has been applied
commonly in the general population of adults.143,145 The Child Physical Activity
Questionnaire (CPAQ) (α = 0.57 in our study) required AI fathers to report their child’s
physical activity and sedentary activities across school time and leisure time over the
previous 7 days.146 The items were then segregated into moderate, vigorous, light and
sedentary activities and total minutes/day were calculated for each. Table 4 represents
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assessments for study measures.
Table 4.
Table of assessments

Intervention Weeks

Assessments

Baseline

1

2

3

4

5

6

7

8

9

10

11

12

Assessment Tool

Informed
consent

X

Nutrition
knowledge

X

X

X

GNKQ

Attitudes

X

X

X

Likert scales from
previous studies

Child feeding
practices

X

X

X

CFQ

Maternal
gatekeeping
scale

X

Social support

Self-regulation

Self-efficacy

Maternal
gatekeeping scale

X

X

X

Sallis Social
Support for diet
survey

X

X

X

X

X

X

X

X

SREBQ, response
to text messages

X

X

X

X

X

X

X

X

Self-efficacy scale,
response to text
messages

Anthropometric
(height,weight)

X

X

X

Self-reported
online

Diet quality

X

X

X

HSFFQ,
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REAP-S

Physical activity

X

X

X

GLTEQ
PAQ

Statistical Analysis :
Statistical analyses was conducted using IBM SPSS Statistics Version
25.0 (Armonk, NY: IBM Corp.). Data was described by means and standard deviations
for continuous variables and percent for categorical variables. Chi-square test of
independence was used to assess differences between completers and non completers at
baseline. Repeated Measures ANOVA were used to assess changes over time among the
continuous variables and interaction effects of the control variables of education, income
and maternal gatekeeping with time was also investigated. Multivariable regression
analysis was conducted to assess the influence of intervention on changes in outcomes
between baseline and follow up after controlling for covariates. A P-value of 0.05 was
used to indicate statistically significant differences. Table 5 below illustrates the
statistical plan for each hypothesis and Table 6 represents the study time table for Phase 1
and Phase 2 of our study.
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Table 5.
Table of analysis
AIM: To develop and examine the feasibility of an online intervention with support using Facebook and
text messages on knowledge, attitudes, child feeding practices and mediators like self-efficacy in Asian
Indian fathers

Hypothesis

Independent and
Dependent Variables

Outcomes

Statistical Analyses

H1: The nutrition
education sessions
will significantly
increase nutrition
related knowledge,
attitudes, and
change child feeding
practices (controlled
for the influence of
mothers) compared
to baseline.

Independent: Nutrition
education intervention,
income,education,maternal
gatekeeping

Improving knowledge,
attitudes and child
feeding practices
(controlled for the
influence of mothers)
compared to baseline

- Repeated measures
ANOVA

H2: Fathers will
increase their selfregulation, selfefficacy and diet
related social
support compared to
baseline.

Independent: Nutrition
education intervention,
income,education

Increase in confidence
in feeding children
healthy food, selfregulating intake of
high calorie food and
increase in social
support through friends
and family to make
healthy behavior
change

- Repeated measures
ANOVA

Dependent:

- Multivariable
Regression

Knowledge, attitudes, child
feeding practices

Dependent: Self-regulation,
self-efficacy and social
support
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- Multivariable
Regression

H3: Fathers and
children will
improve fruit and
vegetable
consumption,
decrease fat, sodium
and sugar
consumption and
sugar sweetened
beverage
consumption and
increase physical
activity at the end of
6 weeks of program
and follow up
compared to
baseline.

Independent: Nutrition
education intervention

H4: Fathers and
children will
maintain normal
BMI or reduce their
BMI by the end of
the 6 weeks of
program and followup compared to
baseline.

Independent: Nutrition
education intervention

i) Improvement in fruit
and vegetable intake,
decrease in
consumption of sugar
sweetened beverages
and calorie dense foods

Dependent:
i) Fruits and vegetable
intake, sugar sweetened
beverage intake, intake of
fat, sodium and sugar rich
foods

- Repeated measures
ANOVA
-Multivariable
Regression

ii) Increase in the selfreported time spent for
physical activity for
both fathers and their
children

ii) Physical activity
improvement

Decrease in BMI

Dependent: BMI

- Repeated measures
ANOVA
- Multivariable
Regression
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Table 6.
Study time table ( Phase 1 and 2)

Phase 1
Activities
IRB
Recruitment
Screening and
Baseline
Intervention

Jul
19
X

Aug
19

Sep
19

Oct
19

X

X

X

Phase 2
Nov
19

Dec
19

Jan
20

Jul
19
X

Nov
19

Dec
19

Jan
20

X

X

X

X
X

Feb
20

Mar
20

X

X

Apr
20

May
20

Jun
20

Jul
20

X

X

X

X
X

X

X

Follow up

X

Data cleaning
and analysis

X

X
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CHAPTER IV
RESULTS
The primary purpose of this study was to develop and examine the feasibility of a
6-week social cognitive theory-based online nutrition education program with Facebook
and text message support to improve the nutrition knowledge, attitudes and child feeding
practices of Asian Indian (AI) fathers, as well as their self-efficacy for feeding children
healthy food, ability to regulate self-intake of healthy foods and diet related social
support compared to baseline. The effects of the intervention on the diet quality, BMI and
physical activity of AI fathers and their elementary school-aged children were also
studied. The results below include general characteristics of the study sample, the
differences between completers and non-completers at baseline from pre to post program
and the results of the 6 primary research hypotheses.
Study Sample Characteristics
Study participants were predominantly between 35-44 years (75.5%), born and
raised in India (96.9%), educated with a graduate degree (48%), married (100%) with
household income ranging between $100,000-$150,000 (41.8%). Majority had full time
employment (85.7%), a partner employed full time (61.2%) and have been residing in the
United States for about 10-15 years (54.1%) (Table 7).
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Table 7.
Demographics of the subjects
Characteristic

N (%)

Age
25-34 years
35-44 years
45-54 years

1 (1)
74 (75.5)
23 (23.5)

Country of birth
United States
India
Other

2 (2)
95 (96.9)
1 (1)

Place raised
United States
India
Other

2 (2)
95 (96.9)
1 (1)

Education
High School Diploma or GED
Associates degree (2-year degree)
Some college
Bachelor’s degree
Graduate degree

2 (2)
5 (5.1)
3 (3.1)
41 (41.8)
47 (48)

Marital status
Married

98 (100)

Household Income
$ 40,000- $ 75,000
$ 75,000-$ 100,000
$ 100,000-$ 150,000
$ 150,000- $ 200,000
$ 200,000 or more

6 (6.1)
15 (15.3)
41 (41.8)
19 (19.4)
17 (17.3)

Participant - Employment status
Employed full time (40+ hours a week)

84 (85.7)
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Employed part time (less than 40 hours a 3 (3.1)
week)
Retired
1 (1)
Self-employed
10 (10.2)
Partner - Employment status
Employed full time (40+ hours a week)
Employed part time (less than 40 hours a
week)
Unemployed (currently looking for
work)
Retired
Self-employed
Unable to work
Length of stay in the U. S
5-10 years
10-15 years
15-20 years
more than 20 years

60 (61.2)
14 (14.3)
14 (14.3)
3 (3.1)
5 (5.1)
2 (2)
14 (14.3)
53 (54.1)
16 (16.3)
15 (15.3)

The primary outcome measures and other study related characteristics of
the participants at baseline are shown in Table 8. Study participants had on average a
low-moderate level of nutrition knowledge (23.59 ± 4.74) out of a possible score of 36.
For attitudes, the questionnaire asked fathers to rank factors like taste, cost, disease
prevention, speed, convenience, health and weight control in the order of their
importance in choosing foods for child (rank 1-7, with 1 specifying least importance
given by fathers to the factor while choosing foods for child and 7 specifying the most
importance given by fathers to the factor while choosing foods for the child). The
importance fathers placed on teaching children about healthy foods was also assessed
(scale 1-5, with 1 being least important and 5 being most important). Regarding attitudes
related to ranking factors in order of their importance in choosing food for their children,
AI fathers considered health to be most important (6.07 ± 1.74), followed by disease
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prevention (5.85 ± 1.73), weight control (5.26 ± 1.73), taste (5.20 ± 1.80), convenience
(4.33 ± 1.41), cost (4.11 ± 1.93) and speed (3.93 ± 1.54). Also, fathers thought it to be
very important to teach their children about healthy foods as indicated by a mean score of
4.85 (SD =0.63). The Child Feeding Questionnaire (CFQ) assessed the participants’ child
feeding practices and concern for child’s weight. Responses are indicated using a 5-point
scale for each subscale in the questionnaire. Response options ranged from 1 being
‘disagree’ to 5 being ‘agree’ for restriction and pressure to eat sub scales (with 2= slightly
disagree, 3= neutral, 4= slightly agree). The response options of monitoring indicated 1
being ‘never’ to 5 being ‘always’ (with 2=rarely, 3=sometimes, 4= mostly). The
perceived responsibility to child feeding response option ranged from 1 being ‘never’ to 5
being ‘always’ (with 2=seldom, 3= half of the time and 4= most of the time). The
perceived father and child weight response options ranged from 1 being ‘markedly
underweight’ to 5 being ‘markedly overweight’ (with 2=underweight, 3=normal and 4=
overweight) and concern about child weight from 1 being ‘unconcerned’ to 5 being ‘very
concerned’ (with 2= a little concerned, 3= concerned and 4= fairly concerned). The
individual subscale scores ranged from 8-40 for restriction, 4-20 for pressure to eat, 3-15
for monitoring, 3-15 for perceived responsibility to child feeding, 3-15 for concern about
child weight, 4-20 for perceived father weight and 5-25 for perceived child weight.
Higher scores on each indicate higher agreement from fathers that they exerted restriction
and pressure to eat practices, higher monitoring of foods eaten by child, higher perceived
responsibility to child feeding, higher concern about child weight and higher perceived
father and child weight. Results comparing individual scale scores to the response options
showed that the fathers in our study predominantly agreed to exert high levels of
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restriction (28.46 ± 6.88), monitoring feeding practices (10.94 ± 3.08) and moderate
pressure to eat practices (13.75 ± 3.60). They perceived responsibility for child feeding
between half of the time and most of the time (10.96 ± 1.98) and were slightly concerned
about child becoming overweight (7.39 ± 3.26). They perceived their weight to be normal
(12.13 ± 1.53) and their children’s weight to be normal (14.26 ± 2.32). The SCT
mediators of social support (family and friends) (scale score 1-50 with response options
ranging from 1 being ‘none’ to 5 being ‘very often’) (with 2= rarely, 3= a few times, 4=
often) , self-efficacy (scale score 0-270 with options ranging from 0 being ‘not at all
confident’ to 10 being ‘totally confident’) and self-regulation (scale score 5-25 with
options ranging from 1 being ‘never’ to 5 being ‘always’) were assessed next. The family
social support score as reported by participants showed family was encouraging about
improving eating habits almost often (34.64 ± 5.86). The social support scores for friends
were lower (31.79 ± 4.80), indicating less encouragement. AI fathers reported
moderately confident self-efficacy scores for enacting healthy diet in their children
(150.26 ± 47.65) and medium level of self-regulatory skill scores with regards to healthy
eating (16.57 ± 2.80) (scale 5-25). At baseline, fathers’ perception of the maternal
gatekeeping applied by AI mothers for their child rearing activities in terms of control,
encouragement and discouragement were measured. The results showed that AI mothers
exerted little control over fathers’ involvement in child rearing activities (11.19 ± 6.03),
were very often encouraging (19.31 ± 4.71) and were seldom discouraging (5.47 ± 6.48),
with scale scores ranging from 0-25 (with response options of 0 being ‘never’ to 5 being
always) for all three scales of maternal gatekeeping.
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Table 8.
Study related characteristics of participants at baseline – primary outcomes

Characteristic

N

Mean±SD

Range of
scale scores

Nutrition Knowledge

98

23.59 ± 4.74

0-36

Attitudes to foods – Taste

98

5.20 ± 1.80

1-7

Attitudes to foods-Cost

98

4.11 ± 1.93

1-7

Attitudes to foodsDisease prevention

98

5.85 ± 1.73

1-7

Attitudes to foodsSpeed

98

3.93 ± 1.54

1-7

Attitudes to foodsConvenience

98

4.33 ± 1.41

1-7

Attitudes to foodsHealth

98

6.07 ± 1.74

1-7

Attitudes to foodsWeight control

98

5.26 ± 1.73

1-7

Attitudes to healthy eating-teaching
child about healthy foods

98

4.85 ± 0.63

1-5

CFQ- Restriction

98

28.46 ± 6.88

8-40

CFQ- Pressure to eat

98

13.75 ± 3.60

4-20

CFQ-Monitoring

98

10.94 ± 3.08

3-15
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CFQ-Perceived responsibility child
feeding

98

10.96 ± 1.98

3-15

CFQ- Concern about child weight

98

7.39 ± 3.26

3-15

CFQ- Perceived father weight

98

12.13 ± 1.53

4-20

CFQ- Perceived child weight

98

14.26 ± 2.32

5-25

Social support for eating habits Family

98

34.64 ± 5.86

1-50

Social support for eating habits Friends

98

31.79 ± 4.80

1-50

Self-efficacy

98

150.26 ± 47.65

0-270

Self-regulation

98

16.57 ± 2.80

5-25

Maternal gatekeeping - control

98

11.19 ± 6.03

0-25

Maternal gatekeeping encouragement

98

19.31 ± 4.71

0-25

Maternal gatekeeping discouragement

98

5.47 ± 6.48

0-25

The anthropometrics reported by fathers at baseline were validated in a random
sub sample of the participant population (n=20) and is provided in Table 9. It displays the
overall means, mean differences and Pearson correlation coefficients for father and child
anthropometrics at baseline. On average, fathers under reported their height by -0.33
centimeters, underreported their weight by -0.69 kilograms and under reported their BMI
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by -0.10 kg/m2. Also, fathers under reported their child’s height by -1.82 centimeters,
under reported their child’s weight by -0.86 kilograms, underreported their child’s BMI
percentile by -1.15 % and under reported child’s BMI z score by -0.81 units.
Table 10 depicts child BMI percentile, BMI z scores and father physical activity
categories at baseline. Child BMI percentile and BMI z scores were calculated from the
child height, weight and age reported by the fathers (using the pediatric z score calculator
based on the Center for Disease Control (CDC) growth charts). Results showed that
34.7% were normal weight, 30.6% obese, 26.5% overweight and 8.2% underweight and
the mean child BMI z scores were 0.78 ± 1.53 (mean ± SD). The BMI of AI fathers
calculated from the anthropometrics reported showed that 43.9% were overweight, 37.8%
were normal weight, 18.4% were obese. The participants also provided anthropometrics
of their partner’s at baseline and the BMI calculated showed that 43.9% were normal
weight, 42.9% were overweight, 12.2% were obese and 1% was underweight. The
fathers’ self-reported physical activity was calculated through the Godin Leisure-Time
Exercise Questionnaire. According to the questionnaire, a score of less than 14
corresponds to a participant being insufficiently active/ sedentary, a score between 14 and
23 corresponds to moderately active and a score greater than 24 corresponds to being
active. Results revealed that about 43.9% of participants reported themselves to be active,
34.7 % insufficiently active/sedentary and 21.4 % moderately active. The mean physical
activity level was 22.22 ± 15.71.
The other secondary outcome measures as shown in Table 11 indicates that the
average previous day child fruit and vegetable intake reported by fathers at baseline was
1.77 (± 1.09) servings, previous day physical activity of child was 30.80 (± 21.94)
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minutes. The average total child calories/day calculated from the food frequency
questionnaire after removing the outliers (as determined through boxplots) was 2409.63
(± 898.9) calories, total fat was 89.25 (± 39.55) grams/day, total sodium was 3285.22 (±
1516.44) mgs/day, total fiber was 31.78 (± 14.12), and total sugar was 143.24 (±60.08)
grams/day. The child physical activity minutes/day for moderate, vigorous, light and
sedentary activity were 95.21 (± 134.29), 23.05 (± 36.65), 17.25 (± 38.24), 187.12 (±
155.25) respectively. The diet quality of fathers was measured by the Rapid Eating
Assessment for participants- Short (REAP-S) questionnaire. The REAP-S contains
thirteen items scored from 1(usually/often) to 3(rarely/never) that assess intake of fruits,
whole grains, vegetables, dairy, meat, processed foods, fat, sodium and sugar in a typical
week. The summed score estimates dietary quality, with higher scores indicating
healthier eating behaviors (range 13-39). Results showed that AI fathers had moderate
nutritional diet quality (M = 28.39, SD= 5.55).
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Table 9.
Self -reported and measured mean, mean difference, Pearson correlation coefficient for
anthropometrics (at baseline)
Baseline

Self-reported Mean
(SD)

Measured
Mean (SD)

Mean Difference
(95% CI)

Pearson
Correlation
Coefficient

Height (cm)

174.49 (6.34)

174.82 (5.81)

-0.33 (-1.50, 0.84)

0.91

Weight (kg)

81.50 (10.21)

82.19 (10.52)

-0.69 (-1.75,0.36)

0.97

BMI (kg/m2)

26.74 (2.79)

26.84 (2.76)

-0.10 (-0.65,0.44)

0.91

Height (cm)

128.31 (11.70)

130.13 (12.08)

-1.82 (-3.33, -0.30)

0.96

Weight (kg)

32.68 (11.49)

33.54 (12.21)

-0.86 (-1.92, 0.20)

0.98

BMI percentile

67.60 (35.53)

68.75 (33.82)

-1.15 (-4.81, 2.51)

0.97

BMI z score

0.70 (1.32)

0.78 (1.33)

-0.81 (-0.26, 0.09)

0.95

Father

Child
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Table 10.
Child BMI percentile, parental BMI, Father physical activity categories at baseline –
secondary outcomes
Characteristic

Classification

N

%

Underweight

<5th percentile

8

8.2

Normal weight

5th-85th percentile

34

34.7

Overweight

85th – 95th percentile

26

26.5

Obese

> 95th percentile

30

30.6

Underweight

<18.5

0

0

Normal Weight

18.5-25

37

37.8

Overweight

25-30

43

43.9

Obese

>30

18

18.4

Underweight

<18.5

1

1

Normal weight

18.5-25

43

43.9

Overweight

25-30

42

42.9

Obese

>30

12

12.2

Insufficiently
Active/Sedentary

< 14 units

34

34.7

Moderately Active

14-23 units

21

21.4

Active

> 24 units

43

43.9

Child BMI percentile

Father BMI

Mother BMI

Father physical activity
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Table 11.
Other secondary outcomes of participants at baseline
Characteristic

N

Mean±SD

Previous day child fruit and vegetable intake

98

1.77 ± 1.09

Previous day child physical activity

98

30.80 ± 21.94

Child total calories (HSFFQ)

92

2409.63 ± 898.9

Child total fat (HSFFQ)

92

89.25 ± 39.55

Child total sodium (HSFFQ)

92

3285.22 ± 1516.44

Child total fiber (HSFFQ)

92

31.78 ± 14.12

Child total sugar (HSFFQ)

92

143.24 ± 60.08

Child physical activity moderate (min/day)

98

95.21 ± 134.29

Child physical activity vigorous (min/day)

98

23.05 ± 36.65

Child physical activity light(min/day)

98

17.25 ± 38.24

Child physical activity sedentary (min/day)

98

187.12 ± 155.25

Father diet quality score (REAP-S)

98

28.39 ± 5.55

Eighty-five of the 98 participants in our study (13.3% drop-out) completed
the post intervention questionnaire. The demographic variables were categorized into
two, and chi square tests of independence was conducted to determine if demographics
were associated with intervention completion. Results (Table 12) showed that there were
no significant association between intervention completion and participant’s age,
education, household income, employment status (of both participant and partner) and
length of stay in the U.S. Since about 95 percent and more of participants were born and
raised in India, the chi square tests were not done for these variables.
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Table 12.
Completers vs Non-Completers in Demographics
Characteristic

Completers

Non-completers

Chi-square

N

%

N

%

Value

Sig.

£ 44 years

67

78.8

8

61.5

1.876

0.171

> 44 years

18

21.2

5

38.5

Bachelor’s degree or less

42

49.4

8

61.5

0.664

0.415

Graduate degree

43

50.6

5

38.5

52
33

61.2
38.8

10
3

76.9
23.1

1.203

0.273

12
73

14.1
85.9

2
11

15.4
84.6

0.015

0.903

Age

Education

Household Income
£ 150,000
> 150,000
Participant - Employment status
Employed full time (40+ hours a week)
Employed part time (less than 40 hours a week) and others
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Partner - Employment status
Employed full time (40+ hours a week)
Employed part time (less than 40 hours a week) and others

51
34

60
40

9
4

69.2
30.8

0.405

0.525

56
29

65.9
34.1

11
2

84.6
15.4

1.830

0.176

Length of stay in the U. S
£ 10-15 years
> 15 years
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Independent t-tests were conducted to determine whether the primary
outcome measures at baseline differed between completers and non-completers. The
results (Table 13) showed that the pressure to eat and diet self-regulation variables
significantly differed between completers and non-completers. The mean pressure to eat
score of completers (M = 13.34, SD = 3.51) was lower than non-completers (M = 16.46,
SD = 3.09) and diet self-regulation was higher in completers (M = 16.82, SD = 2.78) than
non-completers (M = 14.92, SD = 2.43). There were no significant differences between
nutrition knowledge, attitudes, other child feeding practices, other Social Cognitive
Theory (SCT) mediators between completers and non-completers.
Table 13.
Completers vs Non-Completers for primary outcomes at baseline

Characteristic

Completers

Non-completers

Independent
sample t test

N

Mean±SD

N

Mean±SD

t

P
value

Nutrition Knowledge

85

23.72 ± 4.66

13

22.69 ± 5.40

-0.732

0.466

Attitudes to foods – Taste

85

5.22 ± 1.73

13

5.07 ± 2.28

-0.271

0.787

Attitudes to foods-Cost

85

4.02 ± 1.96

13

4.69 ± 1.65

1.165

0.247

Attitudes to foods-

85

5.96 ± 1.67

13

5.07 ± 2.01

-1.734

0.086

85

3.88 ± 1.60

13

4.23 ± 1.09

0.754

0.453

85

4.24 ± 1.44

13

4.84 ± 1.06

1.432

0.155

Disease prevention
Attitudes to foodsSpeed
Attitudes to foodsConvenience
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Attitudes to foods-

85

6.12 ± 1.76

13

5.69 ± 1.65

-0.838

0.404

85

5.22 ± 1.68

13

5.46 ± 2.06

0.460

0.647

85

4.83 ± 0.66

13

4.92 ± 0.27

0.465

0.643

CFQ- Restriction

85

28.07 ± 6.75

13

31.07 ± 7.41

1.47

0.143

CFQ- Pressure to eat

85

13.34 ± 3.51

13

16.46 ± 3.09

3.024

0.003*

CFQ-Monitoring

85

10.72 ± 3.11

13

12.38 ± 2.50

1.824

0.071

CFQ-Perceived responsibility

85

10.88 ± 2.01

13

11.53 ± 1.71

1.113

0.268

85

7.24 ± 3.22

13

8.38 ± 3.50

1.171

0.244

CFQ- Perceived father weight

85

12.10 ± 1.55

13

12.30 ± 1.37

0.441

0.660

CFQ- Perceived child weight

85

14.17 ± 2.39

13

14.84 ± 1.81

0.966

0.336

Social support for eating habits -

85

34.92 ± 5.98

13

32.76 ± 4.78

-1.239

0.218

85

31.51 ± 4.70

13

33.61 ± 5.25

1.474

0.144

Self-efficacy

85

150.49 ± 45.87

13

148.76 ± 60.15

-0.121

0.904

Self-regulation

85

16.82 ± 2.78

13

14.92 ± 2.43

-2.328

0.022*

Health
Attitudes to foodsWeight control
Attitudes to healthy eatingTeaching child about healthy
foods

child feeding
CFQ- Concern about child
weight

Family
Social support for eating habits Friends
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Results Related to Research Specific Aims and Hypotheses
Specific Aim 1: To develop and examine a social cognitive theory-based online nutrition
education (with support using Facebook and text messages) program’s implementation
feasibility and acceptability among AI fathers.
Feasibility 1: Feasibility of the research design will be demonstrated by baseline
recruitment of 85 fathers, assuming 85% retention (with complete data) at post-test and
80% retention (with complete data) at follow-up based on a 20% attrition rate from
previous study
A total of 98 eligible fathers who were recruited to participate (63 in phase 1 and
35 in phase 2) completed the baseline assessment and was enrolled into the intervention.
Since this was a single arm, quasi experimental study, there was no randomization to
experimental or control groups. 85 fathers completed the post program and 78 fathers
completed the follow up program questionnaires, resulting in 86% retention post program
and 80% retention at follow up, meeting the hypothesis in relation to baseline recruitment
and retention.
Feasibility 2: Feasibility of the intervention will be demonstrated by number of website
views, engagement in quizzes, discussion forum/testimonial forum, the number of likes,
comments in Facebook and overall satisfaction with intervention goals, content, format
and text messages.
Website views, engagement in quizzes, discussion and testimonial forum:
Google analytics were used to understand participant engagement in the website.
The intervention was done in two phases. Phase 1(with 63 participants) ran from October
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28, 2019 to December 9, 2019 and Phase 2 (with 35 participants) from January 20, 2020
to March 2, 2020. The overview of website usage and the participant engagement in
quizzes, discussion and testimonial forum are shown below in Table 14. The number of
users (users who have initiated at least one session during the week) declined steadily
until week 5 for Phase 1. At week 5, the number of users increased, and again decreased
at week 6. For Phase 2, the number of users decreased steadily over the course of 6
weeks. The number of sessions/user (average number of sessions/user) revealed that for a
specific week (eg: week1, week 2) most of the users were actively engaged in the website
at least twice, for both phase 1 and phase 2. The average session duration (the average
length of a session) ranged from 4 minutes 8 seconds to 6 minutes 36 seconds for Phase 1
and 3 minutes 13 s to 7 minutes 19 s for Phase 2. Bounce rate (the percentage of single
page sessions in which there was no interaction with the page) ranged from 37.36% to
52.94% for Phase 1 and 25.86% to 54.46% for Phase 2. Phase 1 and 2 data revealed that
the number of participants who took the quizzes decreased steadily over the course of 6
weeks. 20 participants (20.4%) (combining phase 1 and phase 2) participated in the
discussion forum challenges resulting in a total of 29 responses over the course of 6
weeks and 10 participants overall (10.2%) left testimonials (feedback) at the end of
lessons for the 6 weeks.
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Table 14.
Overview of website usage along with participant quiz, discussion and testimonial forum engagement (Phase 1 and 2)

Week

Users

Number of
sessions/users

Pages/session

Average
session
duration

Bounce
rate

Quiz
engage
ment

Discuss
ion
engage
ment

Testimo
nial
engagem
ent
Phase
1and 2

Phase
1

Phase
2

Phase
1

Phase
2

Phase
1

Phase
2

Phase 1

Phase 2

Phase 1

Phase 2

Phase
1and 2

Phase
1and 2

1

95

57

2.08

1.74

4.57

5.27

4 min 49 s

7 min 19 s

47.47%

34.34%

77/98

6/98

2

88

47

2.07

2.53

4.54

4.49

6 min 36 s

5 min 47 s

37.36%

36.13%

73/98

7/98

3

85

46

2.07

2.43

3.99

2.71

5 min 16 s

4 min 17s

39.20%

54.46%

62/98

8/98

4

66

40

1.83

1.98

3.28

4.16

4 min 8 s

5 min 30 s

48.76%

43.04%

56/98

6/98

5

77

31

1.77

1.87

3.95

4.48

5 min 12 s

5 min 21 s

52.94%

25.86%

48/98

1/98

6

41

26

1.46

1.88

4.32

3.8

4 min 26 s

3 min 13s

46.67%

48.98%

No quiz

1/98

61

10/98

Engagement in Facebook:
Table 15 shows the mean number of views, likes and comments by Facebook post
format. For Phase 1, the content posted on Friday (fun day with fun facts/nutrition tips for
fathers) had the highest mean number of views and likes by the participants, followed by
Monday and Wednesday content. For Phase 2, content posted on Wednesday (quiz
day/challenge day) and Friday (fun day) had highest mean number of views and likes by
the participants, followed by Monday content. Mean participant comments were low in
both phases with Friday content receiving the highest mean comments. Overall, the
engagement in Facebook by the participants was very low.
Table 15.
Mean levels of father engagement per phase by Facebook post format
Mean parent views

Mean parent likes

Mean parent
comments

Phase1
18.5

Phase 2
10.8

Phase 1
1.16

Phase 2
1.3

Phase 1
0

Phase 2
0

Wednesday-quiz
day/ challenge day
(links to quizzes in
website/ challenges)

16.5

10.6

0.16

1.16

0

0.5

Friday -fun day (fun
facts/nutrition
tips
for fathers)

20.6

10.6

2.16

1.16

0.16

0.16

Fb post

Monday - posting
day (with snippets of
information linking
back to information
on the website)

Note.Phase 1 = 38/63 fb participants, Phase 2 = 17/35 fb participants

62

Acceptability/Satisfaction with Intervention (goals, content, format and text
messages):
Table 16 shows the 8-item acceptability/ satisfaction questionnaire, developed by
the investigator for the purpose of the study. Among participants who completed the
measures post intervention (86.7%), 49.4% strongly agreed that the website lessons helped
them better understand healthy eating and physical activity behavior for themselves and
their children, 25.9% strongly agreed that the closed Facebook group posts were helpful to
engage more in website, 42.4 % strongly agreed that the text message component was
useful to remind them to log on to the website lessons and for achieving goals for healthy
behavior better. Overall 51.8% strongly agreed that the online sessions were a useful
resource for fathers, 49.4% strongly agreed that they would recommend these sessions to
other friends or family and 47.1% strongly agreed they would continue applying what they
have learnt. In general, 47.1% strongly agreed that the study was easy to follow and 38.8%
strongly agreed that using multiple components like website, text messages and Facebook
group were useful to engage with the program.
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Table 16.
Overall satisfaction table

Strongly
disagree

Disagree

Somewhat
disagree

Neither
agree or
disagree

Somewhat
agree

Agree

N
2

%
2.4

N
0

%
0

N
1

%
1.2

N
2

%
2.4

N
10

%
11.8

N
28

%
32.8

N
42

%
49.4

Was the closed Facebook group
posts helpful to engage more in
the website?

4

4.7

2

2.4

0

0

21

24.7

16

18.8

20

23.5

22

25.9

Was the text message
component useful to remind you
to log on to the website lessons
and for achieving goals for
healthy behavior better?

0

0

2

2.4

1

1.2

3

3.5

9

10.5

34

40

36

42.4

Do you agree that overall the
online sessions were a useful
resource for fathers?

0

0

1

1.2

1

1.2

1

1.2

11

12.9

27

31.7

44

51.8

Would you recommend these
sessions to other friends or
family?

0

0

1

1.2

2

2.4

3

3.5

7

8.2

30

35.3

42

49.4

Will you continue applying what
you have learnt?

1

1.2

1

1.2

2

2.4

2

2.4

7

8.2

32

37.6

40

47.1

Did the website lessons help you
understand healthy eating and
physical activity eating behavior
patterns for you and your child
better?
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Strongly
agree

Do you agree that in general the
study was easy to follow?

1

1.2

1

1.2

1

1.2

3

3.5

9

10.5

30

35.3

40

47.1

Do you think that using multiple
components like Website, text
messages and a Facebook group
were useful to engage with the
program

2

2.4

2

2.4

2

2.4

9

10.5

9

10.6

28

32.9

33

38.8
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Specific Aim 2: Examine promise of the intervention to change knowledge, attitudes and
child feeding practices of fathers and change self-efficacy in feeding children healthy food,
regulate self-intake of healthy foods and increase social support related to feeding practices
compared to baseline.
Hypothesis 1: The nutrition education sessions will significantly increase nutrition related
knowledge, attitudes, and change child feeding practices (controlled for the influence of
mothers) compared to baseline.
Repeated measures ANOVA was used to assess change in dependent variables over
time. Greenhouse- Geisser correction was used where necessary. Post hoc tests were
performed using the Bonferroni correction for the overall significant with time variables.
Descriptive statistics and Repeated measures ANOVA values for change in nutrition
knowledge scores, attitudes of fathers to making food choices for child, teaching them
about healthy foods and child feeding practices scales as measured through CFQ are
presented in Table 17. Since this was a single arm, quasi experimental study, there was no
control group. Factors like education, income and maternal gatekeeping (control,
encouragement, discouragement) were controlled for. These were divided into upper and
lower categories (coded as 1 and 0 respectively) using the median values in the data,
entered as between -subject factor and interaction effects with time assessed, as presented
in Table 18.
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Outcomes
Nutrition knowledge:
There was a statistically significant effect of the intervention with time on the
change in nutrition knowledge scores (F (2,148) = 120.93, p< 0.001). The mean nutrition
knowledge scores improved from baseline to post program and follow up (23.92 ± 4.62 vs
31.10 ± 3.49 vs 32.29 ± 3.60). Bonferroni post hoc tests revealed statistically significant
improvements in scores post program (T2) compared to baseline (T1) (mean difference =
7.187, p <0.001) and follow up (T3) compared to baseline (T1) (mean difference = 8.373,
p< 0.001). There was no significant interaction effect of time with education (F (2,146) =
1.836, p=0.163), maternal control (F (2,146) = 0.927, p=0.398), encouragement (F (2,146)
= 0.113, p=0.893) and discouragement (F (2,146) = 1.005, p=0.368). There was a
marginally significant interaction effect of income with time for the nutrition knowledge
scores (F (2,146) = 2.677, p=0.072).
Attitudes:
Attitudes assessed included ranking of factors like taste, cost, disease prevention,
speed, convenience, health and weight control in the order of their importance in choosing
foods for child (rank 1-7, with 1 being least important and 7 being most important). The
importance fathers placed on teaching children about healthy foods was also assessed
(scale 1-5, with 1 being least important and 5 being most important).The intervention had
statistically significant effects with time on attitudes towards taste as a factor while
choosing food for the child (F (2,148) = 5.118, p= 0.007), attitudes towards disease
prevention as a factor while choosing food for the child (F (2,148) = 4.456, p= 0.013) and
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attitudes towards health as a factor while choosing food for the child (F (2,148) = 3.916,
p= 0.022). Bonferroni post hoc tests revealed statistically significant decrease in fathers’
consideration of taste as factor in choosing food for the child, post program (T2) (mean
difference = - 0.693, p= 0.019) and follow up program (T3) (mean difference = - 0.653, p=
0.020) from baseline (T1). There was a statistically significant decrease post program (T2)
in both disease prevention (mean difference = - 0.773, p= 0.024) and health (mean
difference = - 0.440, p= 0.022) from baseline (T1). There was no statistically significant
effect of the intervention with time on cost (F (2,148) = 1.321, p= 0.270), speed (F (2,148)
= 2.746, p= 0.067), convenience (F (2,148) = 1.983, p= 0.145) and weight control (F
(2,148) = 1.490, p= 0.229) as important factors while choosing food for the child. The
intervention also had no statistically significant effect with time on the attitudes of fathers
towards importance to teach children about healthy foods (F (2,148) = 0.323, p= 0.725),
though the mean scores improved slightly over time across baseline, post program and
follow up (4.81± 0.71 vs 4.86 ± 0.74 vs 4.89± 0.53). For attitudes related to taste as a factor
while choosing food for child, the control measure of maternal encouragement had a
significant interaction effect with time (F (2,146) = 3.887, p= 0.023) (Fig.5). For all the
other attitudes related to choosing foods and healthy eating, the control measures of
education, income and maternal gatekeeping categories of control, encouragement and
discouragement had no significant interactions with time (p value > 0.05) as seen in
Table 18.
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Fathers’ child feeding practices, responsibility for child feeding, concern about child
weight and perceived father and child weights:
There was a statistically significant effect of intervention with time on restriction
scores (F (2,148) = 5.683, p= 0.004), monitoring scores (F (1.8,136) = 3.544, p= 0.035),
father’s perceived responsibility towards child feeding (F (1.7,128) = 3.494, p= 0.04) and
concern about child weight (F (2,148) = 3.408, p= 0.036). There was a marginally
statistically significant effect of intervention with time on the pressure to eat scores (F
(1.8,136) = 3.099, p= 0.052). There was no statistically significant effect on fathers’
perceived child weight (F (2,148) = 2.334, p= 0.100) and fathers’ perceived weight scores
(F (2,148) = 1.045, p= 0.354). Bonferroni post hoc tests showed that there was a statistically
significant decrease in restriction scores in both post program (T2) (mean difference = 2.373, p= 0.047) and follow up (T3) (mean difference = - 2.680, p= 0.004) compared to
baseline (T1). There was a statistically significant decrease in pressure to eat scores from
baseline (T1) to follow up (T3) (mean difference = - 1.133, p= 0.029) and increase in
perceived responsibility towards child feeding from post program (T2) to follow up (T3)
(mean difference = 0.547, p= 0.007). Though the overall effect of the intervention with
time on monitoring scores were significant (F (2,148) = 3.544, p= 0.035), post hoc tests
showed no significant decrease in scores from baseline to post program (mean difference
= - 0.160, p= 1.000), post program to follow up (mean difference = -0.853, p= 0.127) and
marginally significant differences from baseline to follow up (mean difference = - 1.013,
p= 0.087). Similarly, though the overall effect of the intervention with time on concern
about child weight scores were significant (F (2,148) = 3.408, p= 0.036), post hoc tests
showed no significant change in scores from baseline to post program (mean difference =

69

0.507, p= 0.446), post program to follow up (mean difference = 0.351, p= 0.643) and
marginally significant differences from baseline to follow up (mean difference = 0.947 ,
p= 0.052). Interaction effects indicated a significant interaction effect of maternal
discouragement with time for the monitoring scores (F (1.8,136) = 3.401, p= 0.039) (Figure
11). There were marginally significant interactions of time with income for perceived
responsibility to child feeding (F (1.7,127) = 2.727, p= 0.075) and concern about child
weight scores (F (2,146) = 2.952, p= 0.055). There were no other statistically significant
interactions of the control variables with time, as presented in Table 18. The significant
profile plots are shown below table 17 and 18.
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Table 17.
Repeated Measures ANOVA results over time on primary outcomes

Outcome
variable

n

T1
(Baseline)
Mean (SD)

T2
(6-weeks
post
interventio
n)
Mean (SD)

T3
(12 weeks
follow-up)
Mean (SD)

F
value

p
value

Post hoc pairwise analysis

Mean
diff.
T2-T1

p
value

Mean
diff.
T3-T2

p
value

Mean
diff.
T3-T1

p
value

Nutrition
Knowledge

75

23.92(4.62)

31.10(3.49)

32.29(3.60)

120.93

0.000

7.187*

0.000

1.187

0.102

8.373*

0.000

Attitudes to
foods – Taste

75

5.24(1.70)

4.54(1.52)

4.58(1.80)

5.118

0.007

-0.69*

0.019

0.040

1.000

-0.65*

0.020

Attitudes to
foods-Cost

75

4.08(2.01)

3.64(1.85)

3.74(1.74)

1.321

0.270

-

-

Attitudes to
foodsDisease
prevention

75

5.88(1.73)

5.10(1.94)

5.16(2.07)

4.456

0.013

-0.77*

0.024

Attitudes to
foodsSpeed

75

3.93(1.60)

3.48(1.85)

4.05(1.86)

2.746

0.067

-

-

-

-

-

-

75

4.28(1.45)

3.8(1.66)

3.96(1.76)

1.983

0.145

-

-

-

-

-

-
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-

0.053

-

1.000

-

-0.720

-

0.059

Attitudes to
foodsConvenience
Attitudes to
foodsHealth

75

6.16(1.75)

5.32(2.21)

5.56(2.28)

3.916

0.022

-0.84*

0.010

Attitudes to
foodsWeight control

75

5.16(1.75)

4.74(1.80)

5.08(1.88)

1.490

0.229

-

-

-

-

-

-

Attitudes to
teaching child
about healthy
foods

75

4.81(0.71)

4.86(0.74)

4.89(0.53)

0.323

0.725

-

-

-

-

-

-

CFQRestriction

75

27.7(6.75)

25.3(6.88)

25.02(7.23)

5.683

0.004

-2.37*

0.047

-0.307

1.000

-2.68*

0.004

CFQ- Pressure
to eat

75

13.28(3.33)

12.98(3.31)

12.14(3.57)

3.099

0.052

-0.293

1.000

-0.840

0.196

-1.133*

0.029

CFQ-Monitoring

75

10.64(3.17)

10.48(2.96)

9.62(2.75)

3.544

0.035

-0.160

1.000

-0.853

0.127

-1.013

0.087

CFQ-Perceived
responsibility
child feeding

75

10.88(2.01)

10.80(2.33)

11.34(2.29)

3.494

0.04

-0.080

1.000

0.547*

0.007

0.467

0.168

CFQ- Concern
about child
weight

75

7.26(3.14)

7.77(2.90)

8.21(3.34)

3.408

0.036

0.507

0.446

0.351

0.643

0.947

0.052
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0.240

1.000

-0.600

0.173

CFQ- Perceived
father weight

75

12.17(1.59)

12.40(1.72)

12.41(1.81)

1.045

0.354

-

-

-

-

-

-

CFQ- Perceived
child weight

75

14.01(2.47)

14.5(2.57)

14.5(2.27)

2.334

0.100

-

-

-

-

-

-

Table 18.
Repeated Measures ANOVA results for control measures on primary outcomes
Outcome variable

Time*Education

Time*Income

Time*Maternal
control

Time*Maternal
encouragement

Time*Maternal
discouragement

Nutrition knowledge

F
1.836

p-value
0.163

F
2.677

p-value
0.072

F
0.927

p-value
0.398

F
0.113

p-value
0.893

F
1.005

p-value
0.368

Attitudes to foods-Taste

0.014

0.986

0.623

0.538

1.241

0.292

3.887

0.023*

2.131

0.122

Attitudes to foodsCost

0.081

0.922

1.539

0.219

0.716

0.490

0.235

0.791

0.586

0.558

Attitudes to foodsDisease prevention

0.399

0.672

0.281

0.756

0.011

0.990

0.045

0.955

0.403

0.669

Attitudes to foodsSpeed

1.155

0.318

2.195

0.115

1.033

0.358

0.049

0.952

0.495

0.610

Attitudes to foodsConvenience

0.031

0.961

0.256

0.756

1.75

0.180

0.724

0.476

0.049

0.942
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Attitudes to foods- Health

0.315

0.730

0.004

0.996

0.858

0.426

0.396

0.673

0.331

0.718

Attitudes to foods- Weight
control

0.019

0.981

0.172

0.842

0.454

0.636

0.632

0.533

0.264

0.769

Attitudes to healthy eatingTeaching child about
healthy foods

0.774

0.463

2.329

0.101

0.131

0.877

0.407

0.666

0.810

0.447

CFQ-Restriction

0.490

0.614

0.115

0.892

1.734

0.180

2.648

0.074

2.304

0.103

CFQ-Pressure to eat

0.855

0.427

0.281

0.739

1.289

0.278

1.007

0.110

2.514

0.084

CFQ-Monitoring

1.090

0.335

0.136

0.857

0.173

0.824

0.214

0.791

3.401

0.039*

CFQ-Perceived
responsibility child feeding

0.167

0.815

2.727

0.075

1.073

0.338

0.556

0.550

0.993

0.363

CFQ-Concern about child
weight

0.150

0.861

2.952

0.055

0.255

0.775

0.916

0.403

0.295

0.745

CFQ-Perceived father
weight

0.321

0.726

2.160

0.119

1.843

0.162

1.331

0.267

0.256

0.760

CFQ-Perceived child weight

0.750

0.474

0.624

0.537

0.187

0.829

0.523

0.594

1.927

0.149
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Profile plots
Nutrition knowledge
Figure.3
Time plot for nutrition knowledge scores

75

Attitudes
Taste – choosing food for child
Figure 4.
Time plot for attitudes towards taste as factor to choose food for child
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Fig 5
Time*Maternal encouragement interaction plot for taste as factor to choose food for
child

77

Disease prevention – choosing food for child
Fig 6.
Time plot for attitudes towards disease prevention as factor to choose food for child

78

Health – choosing food for child
Fig 7.
Time plot for attitudes towards health as factor to choose food for child
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Child feeding practices
Restriction
Fig 8.
Time plot for restriction score

80

Pressure to eat
Fig 9.
Time plot for pressure to eat scores

81

Monitoring
Fig 10.
Time plot for monitoring scores
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Fig 11
Time*Maternal discouragement interaction plot for monitoring score
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Fathers perceived responsibility towards child feeding
Fig 12.
Time plot for perceived responsibility towards child feeding scores
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Concern about child weight
Fig 13.
Time plot for fathers’ concern for child weight scores

Hypothesis 2: Fathers will increase their self-regulation, self-efficacy and increase social
support related to feeding practices compared to baseline.
Descriptive statistics and Repeated measures ANOVA values for change in social
support for eating habits (family and friends), self-efficacy and self-regulation scores are
presented in Table 19. Education and income categories were controlled for and
interaction effects with time assessed, as presented in Table 20.
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Mediators
Social support for eating habits (Family):
There was no statistically significant effect of the intervention over time on the
change in scores for social support (eating habits) related to family (F (2,148) = 1.174, p
= 0.312). The mean scores decreased slightly post program compared to baseline and
then improved a little over follow up (35.38 ± 5.90 vs 34.28 ± 4.97 vs 34.64 ± 5.80).
There was a statistically significant interaction of education with time on the social
support family score (F (2,146= 4.123, p= 0.018).
Social support for eating habits (Friends):
There was no statistically significant effect of the intervention over time on the
change in scores for social support (eating habits) related to friends (F (2,148) = 1.389, p
= 0.252). The mean scores decreased slightly post program compared to baseline and
then improved a little over follow up (31.62 ± 4.79 vs 31.56 ± 4.46 vs 32.58 ± 5.03).
There was a statistically significant interaction effect of education with time on social
support friends score (F (2,146= 5.208, p= 0.007).
Self-efficacy:
There was a statistically significant effect of the intervention with time on the
change in scores for fathers’ self-efficacy related to child feeding (F (2,148) = 19.980, p
= 0.000). The mean scores improved from baseline to post program and post program to
follow up (152.86 ± 46.21 vs 171.4 ± 41.94 vs 188.05 ± 43.67). Bonferroni post hoc tests
revealed statistically significant improvements in scores post program (T2) compared to
baseline (T1) (mean difference = 18.533, p =0.001), follow up (T3) compared to postprogram (T2) (mean difference= 16.653, p= 0.008) and follow up (T3) compared to

86

baseline (T1) (mean difference = 35.187, p< 0.001). There was no significant interaction
effect of time with education (F (2,146) = 0.478, p=0.621) and marginally significant
interaction of time with income (F (2,146) = 2.577, p=0.079).
Self-regulation:
There was a statistically significant effect of the intervention with time on the
change in scores of fathers’ self-regulation related to their diet (F (2,148) = 10.387, p =
0.000). The mean scores improved from baseline to post program and post program to
follow up (17.04 ± 2.55 vs 17.58 ± 2.50 vs 18.49 ± 2.94). Bonferroni post hoc tests
revealed no statistically significant improvements in scores post program (T2) compared
to baseline (T1) (mean difference = 0.547, p =0.217) and statistically significant
improvements in scores for follow up (T3) compared to post-program(T2) (mean
difference= 0.907, p= 0.017) and follow up (T3) compared to baseline (T1) (mean
difference = 1.453, p< 0.001). There was no significant interaction effect of time with
education (F (2,146) = 0.899, p= 0.409) and time with income (F (2,146) = 0.549,
p=0.579). The significant profile plots for SCT mediators are shown after table 19 and
20.
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Table 19.
Repeated Measures ANOVA results over time on SCT mediators

Outcome variable

Social support for
eating habits -Family

n

T1
(Baseline)
Mean (SD)

T2
(6-weeks
post
intervention)
Mean (SD)

T3
(12 weeks
follow-up)
Mean (SD)

F
value

p
value

Post hoc pairwise analysis

Mean
diff.
T2-T1

p
value

Mean
diff.
T3-T2

p
value

Mean
diff.
T3-T1

p
value

-

-

-

-

-

-

75

35.38(5.90)

34.28(4.97)

34.64(5.80)

1.174

0.312

Social support for
eating habits -Friends

75

31.62(4.79)

31.56(4.46)

32.58(5.03)

1.389

0.252

-

-

-

-

-

-

Self-efficacy

75

152.86(46.21)

171.4(41.94)

188.05(43.67)

19.980

0.000

18.533*

0.001

16.653*

0.008

35.187*

0.000

Self-regulation

75

17.04(2.55)

17.58(2.50)

18.49(2.94)

10.387

0.000

0.547

0.217

0.907*

0.017

1.453*

0.000
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Table 20.
Repeated Measures ANOVA results for control measures on SCT mediators
Outcome variable

Time*Education

Time*Income

F

p-value

F

p-value

Social support for eating habits - Family

4.123

0.018*

0.297

0.743

Social support for eating habits - Friends
Self-efficacy

5.208
0.478

0.007*
0.621

0.214
2.577

0.808
0.079

Self-regulation

0.899

0.409

0.549

0.579
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Profile plots
Self- efficacy
Fig 14.
Time plot for self-efficacy score
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Self-regulation
Fig 15.
Time plot for self-regulation scores

Next, the relation between the change in major study variables (from baseline to
post program) to the change in fathers’ self-efficacy for enacting healthy diet in their
children (from baseline to post program) was assessed through a correlation matrix shown
in Table 21. The relation between text message responses and average quiz scores to the
changes in major study variables were also assessed through this correlation matrix. Results
revealed that the change in nutrition knowledge, change in self-regulation, change in social
support (family), change in perceived responsibility (child feeding) and change in
perceived concern (child weight) were correlated with change in self-efficacy. With
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regards to the correlation between text message responses and average quiz scores to the
change in major study variables, the average quiz score was negatively correlated to the
change in perceived father weight. There were no other correlations as seen in Table 21
below.
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Table 21.
Correlation Matrix –Major study variables with self-efficacy (change in scores post -program compared to baseline)

Variables

1

2

3

4

5

6

1.

1

.040

-.040

.121

-.070

1

.003

.076

1

2.
3.

4.
5.
6.

7.

8.

Average Quiz
Score
Text message
responses
Change in
nutrition
knowledge
Change in selfefficacy
Change in selfregulation
Change in
social support
(Family)
Change in
social support
(Friends)
Change in
attitude –
teaching about
healthy foods

7

8

9

10

11

12

13

14

15

.188

.005

.088

.098

-.278*

-.029

-.046

-.001

-.110

-.206

-.121

.018

.052

-.022

.072

-.021

.096

-.028

.201

-.018

-.043

.280**

.167

.011

.128

.107

.044

.032

-.112

.232*

.021

-.060

.049

1

.325**

.220*

.057

.029

.230*

-.097

-.050

.246*

.155

-.049

.088

1

.075

-.037

-.253*

-.046

-.053

.050

.187

.033

-.034

.006

1

.289**

.022

.203

-.061

.023

.164

.096

.111

.148

1

-.029

.131

.235*

-.014

.135

.062

.008

.031

1

.173

-.014

-.052

.138

-.006

.098

-.085
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9.

10.

11.

12.

13.
14.
15.

Change in
perceived
responsibilitychild feeding
Change in
perceived
father weight
Change in
perceived child
weight
Change in
perceived
concern – child
weight
Change in
restriction
Change in
pressure to eat
Change in
monitoring

1

-.215*

-.008

.422**

-.028

.002

.227*

1

.029

.050

-.118

-.134

.051

1

.130

.266*

.238*

.033

1

.117

.142

.156

1

.521**

.433**

1

.316**
1

*Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2 -tailed)
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Next a standard multiple regression analysis was done examining the
effect of the significant mediators of change in nutrition knowledge, self-regulation,
social support (family), perceived responsibility to child feeding and perceived concern
(child weight) (independent variables) on change in self-efficacy (dependent variable),
controlling for education, income and the maternal gatekeeping scales of control,
encouragement and discouragement. This is shown in Table 22 below. Results showed
that the overall model statistically significantly predicted self-efficacy (F (10,74) = 2.851,
p=0.005). However, looking at the statistical significance of each of the independent
variable in the model, only the variable of change in self-regulation added statistical
significance to the prediction (seen in Table 16 below). Hence, a stepwise regression was
done to determine the explanatory variables from our overall model that could best be
used in a multiple-regression model to predict change in self-efficacy(shown in
Table 23). Results showed that the best model would be the one using change in selfregulation, change in perceived responsibility child feeding and change in nutrition
knowledge as independent variables predicting change in self-efficacy (with p values of
0.004, 0.020 and 0.031 respectively). This reduced model statistically significantly
predicted self-efficacy (F (3,81) = 7.292, p=0.000).
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Table 22.
Multiple regression–Significant major study variables with self-efficacy (change in scores
post -program compared to baseline)
Variables

B

SEB

β

t

p

Change in selfefficacy
Change in
nutrition
knowledge

1.510

0.910

0.174

1.659

0.101

Change in selfregulation

4.095

1.473

0.287

2.781

0.007

Change in
social support
(family)

1.599

0.883

0.206

1.811

0.074

Change in
perceived
responsibility
(child feeding)

3.369

2.307

0.170

1.461

0.148

Change in
concern (child
weight)

-0.041

1.640

-0.003

-0.025

0.980

Education

-14.366

9.826

-0.156

-1.462

0.148

Income

-16.286

12.047

-0.147

-1.352

0.181

Maternal
control

-4.919

10.634

-0.053

-0.463

0.645

Maternal
encouragement

-0.912

10.108

-0.010

-0.090

0.928

Maternal
discouragement

-5.817

10.653

-0.063

-0.546

0.587
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F

Sig.

R2 (adj. R2)

2.851

0.005

0.27 (0.18)

Table 23.
Stepwise regression–Significant reduced model predictor variables for self-efficacy
(change in scores post -program compared to baseline)
Variables

B

SEB

β

t

p

Change in
self-efficacy
Change in
selfregulation

4.269

1.428

0.299

2.989

0.004

Change in
perceived
responsibility
(child
feeding)

4.632

1.954

0.234

2.370

0.020

Change in
nutrition
knowledge

1.900

0.867

0.219

2.192

0.031

F

Sig.

R2 (adj. R2)

7.292

0.000

0.213 (0.183)

Secondary outcomes
Specific aim 3: Examine the promise of the intervention to improve diet quality, BMI
and physical activity of fathers and their elementary school children.
Hypothesis 3: Fathers and children will improve fruit and vegetable consumption,
decrease fat, sodium, sugar and sugar sweetened beverage consumption and increase
physical activity at the end of 6 weeks of program and follow up compared to baseline.
Descriptive statistics and Repeated measures ANOVA values for change in father
diet quality scores (in terms of servings of fruit and vegetable, fat, sugar and sodium
consumed) as assessed from the REAP-S questionnaire, child previous day reported fruit
and vegetable serving and diet quality (in terms of total calories, fiber, fat, sodium and
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total sugars consumed) calculated through the HSFFQ are presented in Table 24. The
physical activity of both fathers and children (calculated through the Godin-Leisure time
exercise questionnaire and C-PAQ questionnaires respectively) and the previous day
physical activity minutes of children are also shown in Table 24.
Father diet quality:
There was a statistically significant effect of the intervention with time on the
change in scores for fathers’ diet quality (F (2,148) = 12.257, p = 0.000). The mean
scores increased from baseline to post program and follow up (28.85 ± 5.34 vs 31.34 ±
4.96 vs 31.96 ± 4.85). Bonferroni post hoc tests revealed statistically significant
improvements in scores post program (T2) compared to baseline (T1) (mean difference =
2.493, p =0.002), follow up (T3) compared to baseline (T1) (mean difference= 3.107, p=
0.000). There were no statistically significant improvements in follow up scores (T3)
compared to post program (T2) (mean difference = 0.613, p = 1.000).
Child previous day fruit and vegetable serving and diet quality in terms of calories,
fiber, fat, sodium and sugar:
There was a statistically significant effect of the intervention with time on the
change in father’s previous day reported child fruit and vegetable serving (F (2,148) =
30.821, p = 0.000). The mean reported previous day child fruit and vegetable servings
improved over time (1.78 ± 1.18 vs 2.85 ± 0.76 vs 2.65 ± 0.97). Bonferroni post hoc tests
revealed statistically significant improvements in scores post program (T2) compared to
baseline (T1) (mean difference = 1.067, p =0.000), follow up (T3) compared to baseline
(T1) (mean difference= 0.867, p= 0.000). There were no statistically significant
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improvements in follow up scores (T3) compared to post program (T2) (mean difference
= -0.200, p = 0.386).
There was no statistically significant effect of the intervention with time on the
change in child total calories consumed/day (F (2,120) = 0.614, p = 0.543), though the
mean scores reduced for both post program and follow up compared to baseline (2375.65
± 890.15 vs 2254.27 ± 918.28 vs 2205.92 ± 722.63). There was no statistically significant
effect of the intervention with time on the change in child total fiber consumed/day (F
(2,132) = 1.590, p = 0.208). There was a statistically significant effect of the intervention
with time on the change in child total fat consumed/day (F (2,128) = 4.040, p = 0.020).
Bonferroni post hoc tests revealed statistically significant reduction in fat post program
(T2) compared to baseline (T1) (mean difference = -16.043, p =0.036). There were no
statistically significant changes during follow up (T3) compared to post program (T2)
(mean difference = 1.770, p = 1.000) and follow up (T3) compared to baseline (T1)
(mean diff.= -14.273, p= 0.119). There was no statistically significant effect of the
intervention with time on the change in child total sodium consumed/day (F (2,114) =
2.841, p = 0.063). There was no statistically significant effect of the intervention with
time on the change in child total sugar consumed/day (F (2,116) = 2.316, p = 0.103).
Father physical activity:
There was a statistically significant effect of the intervention with time on the
change in father’s physical activity scores (F (2,140) = 32.790, p = 0.000). The mean
minutes increased from baseline to post program and follow up (23.95 ± 16.09 vs 46.40 ±
22.13 vs 48.80 ± 26.26). Pairwise Bonferroni tests revealed statistically significant
improvements in scores post program (T2) compared to baseline (T1) (mean difference =
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22.451, p =0.000), follow up (T3) compared to baseline (T1) (mean difference= 24.845,
p= 0.000). There was no significant improvement in scores during follow up (T3)
compared to post program (T2) (mean difference = 2.394, p = 1.000).
Child physical activity:
The previous day child physical activity reported by fathers and their moderate,
vigorous, light and sedentary activity (min/day) calculated from the C-PAQ questionnaire
are reported in Table 24. There was a statistically significant effect of the intervention
with time on the change in child’s moderate physical activity (min/day) scores (F (2,124)
= 4.519, p = 0.017) (Greenhouse- Geisser correction applied). The mean minutes for
child moderate activity/day first decreased (post program) and then increased (follow up)
(102.17 ± 143.01 vs 76.99 ± 67.79 vs 128.51 ± 96.49). Pairwise Bonferroni tests revealed
statistically significant improvements in scores follow up (T3) compared to post program
(T2) (mean difference = 51.523, p =0.001). There was no significant improvement in
scores during post program (T2) compared to baseline (T1) (mean difference = -25.184, p
= 0.509) and follow up(T3) compared to baseline (T1) (mean difference = 26.338, p =
0.528). There was a statistically significant effect of the intervention with time on the
change in child’s vigorous physical activity (min/day) scores (F (2,127= 6.209, p =
0.004). The mean minutes for child vigorous activity/day increased for both post program
and follow up from baseline (24.07 ± 40.75 vs 34.12 ± 35.30 vs 45.91 ± 37.29). Pairwise
Bonferroni tests revealed statistically significant improvements in scores follow up (T3)
compared to baseline (T1) (mean difference = 21.847, p =0.007). There was no
significant improvement in scores during post program (T2) compared to baseline (T1)
(mean difference = 10.056, p = 0.389) and follow up (T3) compared to post program (T2)
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(mean difference = 11.791, p = 0.063).There was no statistically significant effect of the
intervention with time on the change in child’s light physical activity (min/day) scores (F
(2,144= 0.568, p = 0.568). The mean minutes for child light activity/day decreased post
program and increased follow up from baseline (18.97 ± 41.57 vs 13.67 ± 34.58 vs 19.76
± 43.89). There was no statistically significant effect of the intervention with time on the
change in child’s sedentary physical activity (min/day) scores (F (2,113= 2.305, p =
0.103). The mean minutes for child sedentary activity/day increased for both post
program and follow up from baseline (183.63 ± 154.43 vs 212.87 ± 240.64 vs 244.68 ±
153. 96).
There was a statistically significant effect of the intervention with time on the
change in previous day reported child’s physical activity minutes (F (2,136 = 15.018, p=
0.000). The mean minutes for child previous day physical activity increased for both post
program and follow up from baseline (31.74 ± 21.76 vs 48.44 ± 32.43 vs 51.98 ± 24.2).
Pairwise Bonferroni tests revealed statistically significant improvements in scores for
post program and follow up scores compared to baseline (mean difference =16.710, p=
0.001 and mean difference = 20.246, p= 0.000). There were no statistically significant
improvements in scores for follow up compared to post program (mean difference =
3.536, p= 1.000).
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Table 24.
Repeated Measures ANOVA results over time on secondary outcomes
Outcome variable

n

T1
(Baseline)
Mean
(SD)

T2
(6-weeks
post
intervention)
Mean (SD)

T3
(12
weeks
followup)
Mean
(SD)

F
value

p
value

Post hoc pairwise analysis

Mean
diff.
T2-T1

p
value

Mean
diff.
T3-T2

p
value

Mean
diff.
T3-T1

p
value

Father diet quality
(REAP-S score)

75

28.85
(5.34)

31.34
(4.96)

31.96
(4.85)

12.257

0.000

2.493*

0.002

0.613

1.000

3.107*

0.000

Previous day -child
F/V
Serving

75

1.78
(1.18)

2.85
(0.76)

2.65
(0.97)

30.821

0.000

1.067*

0.000

-0.200

0.386

0.867*

0.000

Child calories/day

61

2375.65
(890.15)

2254.27
(918.28)

2205.92
(722.63)

0.614

0.543

-

-

-

-

-

-

Child fiber/day

61

31.72
(13.22)

28.41
(12.89)

32.27
(14.48)

1.590

0.208

-

-

-

-

-

-

Child fat/day

61

90.53
(46.87)

74.49
(27.33)

76.26
(38.98)

4.040

0.020

-16.043*

0.036

Child sodium/day

61

3281.98
(1477.73)

2821.04
(1208.15)

2821.48
(1129.1)

2.841

0.063

-

-

-

-

-

-

Child sugar/day

61

143.80
(56.41)

120.67
(56.68)

134.59
(55.00)

2.316

0.103

-

-

-

-

-

-
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1.770

1.000

-14.273

0.119

Father physical
activity

71

23.95
(16.09)

46.40
(22.13)

48.80
(26.26)

32.790

0.000

22.451*

0.000

2.394

1.000

24.845*

0.000

Child moderate
activity
(min/day)

73

102.17
(143.01)

76.99
(67.79)

128.51
(96.49)

4.519

0.017

-25.184

0.509

51.523*

0.001

26.338

0.528

Child vigorous activity
(min/day)

73

24.07
(40.75)

34.12
(35.30)

45.91
(37.29)

6.209

0.004

10.056

0.389

11.791

0.063

21.847*

0.007

Child light activity
(min/day)

73

18.97
(41.57)

13.67
(34.58)

19.76
(43.89)

0.568

0.568

-

-

-

-

-

-

Child sedentary
activity (min/day)

73

183.63
(154.43)

212.87
(240.64)

244.68
(153.96)

2.305

0.103

-

-

-

-

-

-

Child previous day
physical activity
(minutes)

69

31.74
(21.76)

48.44
(32.43)

51.98
(24.27)

15.018

0.000

16.710*

0.001

1.000

20.246*
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3.536

0.000

Next, the correlation between the change in self efficacy (fathers’ self-efficacy to
enact healthy diet in their children) to the change in significant secondary outcomes
(from baseline to post program) of father diet quality, child previous day fruit and
vegetable intake, child fat intake, father physical activity and previous day child physical
activity were assessed through another correlation matrix (Table 25 below). Results
showed that change in fathers’ diet related self-efficacy was significantly correlated to the
change in father physical activity and child previous day physical activity minutes.
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Table 25.
Correlation Matrix –Significant secondary outcomes with self-efficacy (change in scores post -program compared to baseline)

Variables

1

2

3

4

5

6

1.

1. Change in diet self-efficacy

1

.174

.078

.206

.226*

.332**

2.

2. Change in father diet quality

.174

1

-.145

-.002

.034

.093

3.

3. Change in child previous day fruit .078

-.145

1

.041

.184

-.099

and vegetable serving
4.

4. Change in child fat intake

.206

-.002

.041

1

.024

.157

5.

5. Change in father physical activity

.226

.034

.184

.024

1

.229*

6.

6 .Change in previous day child

.332

.093

-.099

.157

physical activity
*correlation significant at 0.05 level (2-tailed)
**correlation significant at 0.01 level (2 -tailed)
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.229

1

Hypothesis 4: Fathers and children will maintain normal BMI or reduce their BMI by
the end of the 6 weeks of program and follow-up compared to baseline.
Descriptive statistics and Repeated measures ANOVA values for change in father
BMI and child z score and BMI percentile are provided below in Table 26.
Father BMI:
There was no significant effect of the intervention with time on father’s BMI (F
(1.3,97= 0.307, p = 0.650). The mean BMI first decreased slightly post program and then
increased slightly at follow up (26.90 ± 3.52 vs 26.61± 3.25 vs 26.87 ± 4.48).
Child BMI z score and percentile:
There was no significant effect of the intervention with time on child BMI z score
(F (1.3,101= 1.372, p = 0.253). The mean BMI z scores first decreased slightly post
program and then increased slightly follow up (0.79 ± 1.40 vs 0.65 ± 1.08 vs 0.88 ±
1.00).
There was no significant effect of the intervention with time on child BMI
percentile (F (1.5,116= 1.428, p = 0.243). The mean child BMI percentile first decreased
post program and then increased follow up (71.74 ± 32.72 vs 67.92 ± 28.02 vs 73.34 ±
26.51).
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Table 26.
Repeated Measures ANOVA results over time on father and child BMI z scores and
percentile
Outcome
variable

n

T1
(Baseline)
Mean (SD)

T2
(6-weeks post
intervention)
Mean (SD)

T3
(12 weeks followup)
Mean (SD)

F
value

p
value

Father BMI

73

26.90(3.52)

26.61(3.25)

26.87(4.48)

0.307

0.650

Child BMI z
score

75

0.79 (1.40)

0.65 (1.08)

0.88 (1.00)

1.372

0.253

Child BMI
percentile

75

71.74
(32.72)

67.92
(28.02)

73.34
(26.51)

1.428

0.243

Finally, the validated sub sample anthropometric values for post program
and follow up are shown in Table 27 and 28 below. Table 27 displays the overall means,
mean differences and Pearson correlation coefficients for father and child
anthropometrics at post program. On average, fathers under reported their height by -0.18
centimeters, underreported their weight by -0.17 kilograms and had a small difference of
0.005 kg/m2 between self-reported and measured mean BMI. Also, fathers under reported
their child’s height by -0.12 centimeters, under reported their child’s weight by -1.46
kilograms underreported their child’s BMI percentile by -7.3 % and under reported their
child’s BMI z score by -0.25 units.
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Table 27.
Self -reported and measured mean, mean difference, Pearson correlation coefficient
for anthropometrics (at post program)

Post program

Self-reported
Mean (SD)

Measured
Mean (SD)

Mean Difference
(95% CI)

Pearson
Correlation
Coefficient

Height (cm)

174.75 (5.91)

174.93 (5.85)

-0.18 (-0.62,0.25)

0.98

Weight (kg)

81.20 (10.31)

81.37 (10.12)

-0.17 (-0.75, 0.41)

0.99

BMI (kg/m2)

26.54 (2.72)

26.54 (2.62)

0.005 (-0.19,0.20)

0.98

Height (cm)

131.28 (11.30)

131.40 (11.62)

-0.12 (-0.71,0.47)

0.99

Weight (kg)

32.22 (9.69)

33.68 (10.90)

-1.46 (-2.92,0.006)

0.96

BMI percentile

66.25 (28.29)

73.55 (23.81)

-7.3 (-15.56, 0.96)

0.78

BMI z score

0.61 (0.98)

0.86 (0.89)

-0.25 (-0.51,0.013)

0.82

Father

Child

Table 28 displays the overall means, mean differences and Pearson correlation
coefficients for father and child anthropometrics at follow up. On average, fathers over
reported their height by 0.10 centimeters, underreported their weight by -0.55 kilograms
and under reported their BMI by -0.20 kg/m2. Also, fathers over reported their child’s
height by 0.075 centimeters, under reported their child’s weight by -1.00 kilograms,
underreported their child’s BMI percentile by -2.75 % and under reported their child’s
BMI z score by -0.13 units.
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Table 28.
Self -reported and measured mean, mean difference, Pearson correlation coefficient
for anthropometrics (at follow up)
Follow up

Self-reported
Mean (SD)

Measured
Mean (SD)

Mean Difference
(95% CI)

Pearson
Correlation
Coefficient

Height (cm)

175.05 (5.88)

174.95 (5.87)

0.10 (-0.10, 0.30)

0.99

Weight (kg)

81.65 (10.01)

82.20 (9.87)

-0.55 (-1.34, 0.23)

0.98

BMI (kg/m2)

26.61 (2.67)

26.82 (2.60)

-0.20 (-0.48,0.06)

0.97

Height (cm)

131.75 (11.52)

131.67 (11.53)

0.075 (-0.03,0.18)

1.000

Weight (kg)

34 (9.84)

35 (10.53)

-1.00(-1.67, -0.32)

0.99

BMI percentile

76 (25.64)

78.75 (25.43)

-2.75 (-5.32, -0.17)

0.97

BMI z score

0.94 (0.93)

1.08 (0.96)

-0.13 (-0.23, -0.04)

0.97

Father

Child
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CHAPTER V
DISCUSSION
Overview:
The overall purpose of this study was to examine the feasibility of a 6-week
social cognitive theory-based online nutrition education program with Facebook and text
message support to improve the nutrition knowledge, attitudes and child feeding practices
of Asian Indian (AI) fathers of elementary school children, 6-11 years of age. The study
also examined the promise of the intervention to change social cognitive theory related
mediators in AI fathers and the diet quality, BMI and physical activity of both fathers and
their children. The 3 aims of the study were: first, to develop a social cognitive theorybased online nutrition education program with support using Facebook and text messages
and assess the program’s implementation feasibility and acceptability among AI fathers;
second, examine the effect of the intervention to change knowledge, attitudes and child
feeding practices of fathers, change self-efficacy in feeding children healthy food,
regulate self-intake of healthy foods and increase diet related social support compared to
baseline; and third to examine the effect of the intervention on diet quality, BMI and
physical activity of fathers and their elementary school children. This is the first pilot
study that targets AI fathers in the United States using an online intervention. This was a
quasi-experimental, single group study design, without randomization trial. Survey
questionnaires administered online through the Qualtrics network at baseline, post
program (6 weeks) and follow up (12 weeks) were used to collect self-reported data from
the participants. This was mainly utilized to measure the primary and secondary
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outcomes of the study. Google analytics were used to understand participant engagement
with the website.
Participants included 98 AI fathers of elementary school children in Florida who
completed the baseline questionnaires; with 75 fathers completing both the post program
and follow up questionnaires (about 23% drop out).
Summary of the Study findings
Demographics, completers vs non-completers
Our study sample predominantly included high educated, married, full time
employed AI fathers, who also had a partner employed full time (61.2%). Born and
raised in India, majority had 10-15 years of residence in the United States, with high
current household income. This could be because most of the Asian Indian immigrants
in the United States arrive on high-skilled H-1 B work visas and are employed in highstatus professions.147 Among Asians, Asian Indian men and women constitute a major
part of the U.S workforce.30 They live mostly as married couples leading to high
household income.147
When examining the differences between completers and non-completers (based
on status of completing post program survey questionnaires) on the primary outcome
measures at baseline it was noted that the pressure to eat (lower for completers) and diet
self-regulation (higher for completers) variables significantly differed. One explanation
might be that completers were more motivated than non-completers to achieve healthy
eating behaviors for themselves and their children, which made them complete the
intervention.
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Feasibility and acceptability of the study among AI fathers:
Recruitment and retention
A total of 98 eligible fathers were recruited to participate (63 in phase 1 and 35 in
phase 2) and completed the baseline assessment. Based on the sample size calculated, our
study needed a minimum of 85 fathers and we were able to recruit a greater number of
AI fathers. 85 fathers completed the post program and 78 fathers completed the follow
up program questionnaires, resulting in 86% retention post program and 80% retention
at follow up, meeting the hypothesis in relation to retention (that assumed 85% and 80%
retention at post program and follow up respectively). Compared to other studies in
fatherhood research,148 our study had good participation and retention rates at both post
program and follow up. This could be because community leaders and other persons of
importance from the major AI organizations in Florida helped in the recruitment process.
It is thought that by including community leaders in the process that it might have
contributed to the participants’ commitment to the study and their willingness to
complete the program and follow-up data collections. Asian Indians in the United States
try to maintain their ethnic culture and transmit their cultural identities to their children
through activities in Indian community organizations.147 This could be the reason why
community leaders were helpful in recruitment and a probable reason for retention of
participants in the study, even with no financial incentives.
Engagement in website, Facebook and text messages, satisfaction with intervention
Google analytics were used to understand the user engagement with the
website-based intervention. Google analytics has been used for process evaluation and
provides insights into effectiveness of internet-based interventions.149 In general, the
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number of users (users who have initiated at least one session during the week) declined
steadily for both phase 1 and phase 2. Previous web-based interventions have shown a
similar decline over the course of the study period.130,150,151 The number of sessions/user
(average number of sessions or visits/user) revealed that for a specific week (eg: week 1,
week 2) most of the users were actively engaged with the website at least twice, for both
phase 1 and phase 2. The maximum average length of time that users engaged with the
website at each visit in our study was lower (7 minutes) than another 8-week web-based
program that targeted African American parent-adolescent dyads participating in a
weight loss trial (with average of about 12 minutes/session).152 This could be because
their program was more individually tailored allowing parents to choose the specific
behavior that they wanted to focus on during the week with their adolescents (eg:
increasing fruit and vegetable intake, increasing physical activity) and providing them
information on that behavior considering their cultural beliefs and values. However,
average session duration cannot really be compared as it differs based on program
content and knowledge of the participants. The bounce rate in our study (the percentage
of only a single page visit during a session) ranged from 25% - 54% during the 6 weeks
of our program and this was lower when compared to another online intervention that
provided information on maintaining healthy body weight and improving physical
activity to adult men and women.153 This study had a bounce rate ranging from 35% 68% during a course of 12 weeks and the high bounce rate could be because they were
not interested in some of the content offered. The bounce rate in our study indicated
moderate level of engagement from AI fathers. A more detailed analysis of the user data
in the future, using a mixed methods approach (combining quantitative and qualitative
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data) to supplement Google analytics could give more clarity on how users are engaging
with the content and if they leave a website because they found the information they were
looking for or because they are not satisfied with the content offered by the
intervention.154 Our website had interactive tools including quizzes, a discussion forum
where participants were allowed to ask questions/ answer/ put up pics for challenges
assigned to the weekly topic and a testimonial forum to leave their comments for the
lesson pertaining to that week. Though the quiz participation slowly declined over the
course of 6 weeks, the engagement was still high with 48 participants (about 50%) having
completed it during the final week of quizzes. The quizzes had the most engagement
compared to the discussion forum that had 20 participants (20.4%) and testimonial forum
that had 10 participants (10.2%) providing responses during the course of 6 weeks. Our
intervention was similar to the study by Bakirci-Taylor et al.103 that had an information
website, Facebook page to reinforce information on the website/ provide information not
available on website and text messages for goal setting/reminders to improve fruit and
vegetable intake in parents and their 3-8-year-old children. But contrary to that study,
ours had little Facebook engagement. This could be because participants disliked the
repetitive information from the website and the extra step required to click hyperlinks
within the Facebook posts for quizzes/ challenges on the website. The mean parent views/
likes/ comments in our study were higher on the Friday posts that had fun facts/ nutrition
tips for fathers, indicating that fathers were interested to learn new information/fun
nutrition information. Survey results relating to the satisfaction with the intervention
showed that the majority of the participants strongly agreed/ agreed that the online
sessions were a useful resource for fathers and that they would recommend the program
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to other family or friends and continue applying what they learnt. The percentage of
participants who found the closed Facebook group helpful to engage in the website was
low. However, text messages were considered useful to remind participants to log onto
website and achieve healthy eating goals. This finding related to text messages is similar
to the study where parents of school aged children indicated that text messages were a
good reminder to promote positive nutrition behavior change.155 However, the number of
participants who replied back to the text messages (yes/no for goal setting questions)
were low during the 6-week program. It would be useful in the future to do a qualitative
study on how to best engage AI fathers in Facebook/text messages in a way that would
elicit more responses from them, in order to effectively use these platforms as supportive
tools for a website intervention.
The survey questionnaire also assessed what AI fathers liked and wanted
to improve about the program through open-ended questions. Thematic analysis showed
that the features of the intervention AI fathers liked included: informative father-focused
content on diet and exercise for adults and children , simple and easy to navigate website
design and text message reminders that helped fathers learn useful nutrition facts from
the website. Some of the features suggested to improve the intervention were: shortening
the survey questionnaires, lengthening the duration of program, including more videos,
helping with individual skills like meal planning and using gamification to increase
fathers’ interaction with the program. Overall from the acceptability evaluation and openended questions about the program, it is clear that the majority of the fathers liked the
program, found the content useful and the website easy to navigate. They did seem to like
text message reminders to log onto website despite their lack of responses to the
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messages. In addition, they did not engage much with the Facebook page. Future
interventions that are more individually tailored with interactive components including
gamification that last for a longer duration would be useful for future programming
intended for AI fathers.
Change in nutrition knowledge, attitudes and child feeding practices:
Hypothesis 1: The nutrition education sessions will significantly increase nutrition-related
knowledge, attitudes, and change child feeding practices (controlled for the influence of
mothers) compared to baseline.
Results showed that there was a statistically significant effect of the intervention
on the nutrition knowledge scores, with improvement in scores both post program and
follow up compared to baseline (mean difference= 7.187 and 8.373 respectively). There
was no interaction of control variables of education, income and the maternal
gatekeeping of encouragement, discouragement and control with the intervention over
time. Nutrition knowledge is a commonly accepted factor that has been shown to
influence eating behaviors in both children and adults, making it a targeted component to
improve in obesity interventions.63,156 Improvement in nutrition knowledge has been
associated with healthier food choices, with parental nutrition knowledge a predictor of
young children’s knowledge of healthy foods.63,157 Previous web-based nutrition
education interventions have been successful in improving nutrition knowledge in adults
and parents of 7-10 year old children,102,158,159,160,161 and our study findings reflected
nutrition knowledge increases as well.
With regards to attitudes, there was a statistically significant decrease in fathers’
consideration of taste as an important factor while choosing food for the child at both
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post program and follow up from baseline (mean difference = -0.693 and -0.653
respectively). The control variable of maternal encouragement had an interaction effect
on the ranked factor of taste with higher encouragement leading to lesser importance
placed by AI fathers on taste as a factor of consideration while choosing food for their
child. The mean attitudes towards healthy eating assessed through the importance placed
by AI fathers to teach children about healthy foods improved over time but did not yield
to any statistically significant results.
Relating to child feeding practices, the intervention had a significant effect on AI
fathers’ restriction scores with significant decrease in restriction scores both post program
and follow up compared to baseline (mean difference being -2.373 and -2.680
respectively). The pressure to eat scores had marginal significance over time (p
value=0.052), with a significant decrease at follow up from baseline (mean difference = 1.133). The feeding practices of pressurizing children to eat more than they want or
restricting them of their consumption of foods that are considered less healthy is
characteristic of the “controlling” feeding style.162 Controlling feeding styles have been
linked to less healthy eating behaviors in children, with children reporting dislike for
foods that they have been pressured to eat and trying to increase intake of restricted foods
when they have a chance, which could contribute to overweight and obesity.162-166 The
current study was able to reduce controlling feeding practices in AI fathers which may
result in increased autonomy on food choices for children, leading to healthier child
eating behaviors. The finding from our study was similar to a recently published study
where significant decreases were seen in maternal use of pressure to eat and restriction of
food from children, after exposure to the researcher developed child feeding guide
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website for over 4 weeks.162 Compared to other studies that reported a decrease in only 1
controlling feeding practice, either restriction or pressure to eat,167,168 our study finding
was helpful in validating the fact that parents (fathers in our study) are able to focus on
changing both the controlling practices simultaneously.
The perceived responsibility for child feeding increased significantly from post
program to follow up (mean difference being 0.547). Previous research has indicated the
association of parental perceived responsibility to child feeding to teaching children
about nutrition, greater parental modeling of healthy eating habits and encouragement of
balance and variety in children’s diet.169 Hence this finding is promising to involve AI
fathers in promoting healthy child eating behavior. Though the mean monitoring scores
statistically decreased over time and AI fathers concern about child weight increased over
time, the Bonferroni post hoc tests did not show any statistical significance for the mean
differences, for either post program or follow up for these variables. This could be
because Bonferroni post hoc tests are conservative reducing statistical power.
Change in Social Cognitive Theory Mediators:
Hypothesis 2: Fathers will increase their self-regulation, self-efficacy and increase social
support related to feeding practices compared to baseline.
There were significant improvements in self efficacy scores across all three time
points (from baseline to post program, post program to follow up and baseline to follow
up with mean differences being 18.53, 16.65 and 35.8 respectively). Self-efficacy is an
important aspect for maintaining behavior change when using parents as agents of
change.170 It is an important construct for childhood obesity prevention,171 and hence the
improvement from our study is proposed to be useful for AI father’s role in healthy child
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eating behavior. This finding was consistent to other web-based studies in research that
were successful in bringing about positive improvements in parental self-efficacy in
relation to children’s diet and mealtime practices.101,161,172,173 The improvements in self
efficacy scores of AI fathers in our study was high as evident from the mean differences
at all time points and this was regardless of their education and income.
Our study also showed a significant improvement in AI fathers’ self-regulation
scores from post program to follow up and baseline to follow up, regardless of education
and income. Dietary self-regulation or self-monitoring over the food we eat is a useful
behavioral component that helps individuals achieve a healthy weight in the future as it
represents a cognitive restraint to choose healthy foods over unhealthy foods in an energy
dense food system.174 The improvement in self-regulation in our sample of AI fathers
could be useful for them to eat healthy and to model healthy eating behaviors for their
children. Previous web-based interventions have been useful in improving the diet related
self-regulation in young adults and adults within 5 and 12 weeks.175,176
When examining social support, there was no effect of the intervention on the
social support scores relating to family and friends for AI fathers, either post program or
follow up. The non-significance after 6 weeks for post program was similar to the study
by Poddar et al.175, where a brief web-based intervention (5 weeks) improved the selfregulation and self-efficacy related to diet, but not social support in young adults. But the
non-significance at 12 weeks from baseline was contrary to the study by Franko et al.177
that showed increased social support for a web-based intervention at 3 months follow up.
This could be an indicator that the website could include more information/interactions to
improve the diet related social support. Comparing the scores, AI fathers reported higher
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social support for healthy eating from family, than friends. This could be because AI
fathers are more likely to share their food related habits with close family than friends.
One possible explanation of the lack of significant increase in social support with regards
to family maybe because of an already existing good connectedness between family,
common in Indian culture.
In our conceptual framework based on SCT, we had hypothesized that the
website-based intervention with support using Facebook and text messages would
improve awareness on nutrition knowledge, attitudes related to healthy eating and
choosing healthy foods for children, child feeding practices along with improving the diet
related social support and self-regulation in AI fathers. We had conceptualized that this in
turn would increase the self-efficacy or confidence of AI fathers in enacting healthy diet
for their children, which would result in improved diet quality, physical activity and BMI
in both AI fathers and children. A correlation matrix showing the relationship between
the major study variables with self-efficacy (change in scores comparing post program to
baseline) indicated that change in nutrition knowledge, change in self-regulation, change
in social support (family), change in perceived responsibility (child feeding) and change
in perceived concern (child weight) were correlated with change in self-efficacy. This
shows that the intervention was effective in bringing about positive improvements in selfefficacy based on many of the conceptualized factors. Stepwise regression revealed that
the best model would be the one using change in self-regulation, change in perceived
responsibility child feeding and change in nutrition knowledge as independent variables
to predict change in self-efficacy. This information could be utilized in future
interventions targeting AI fathers with information targeted to improve all these
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variables. However, the overall Facebook and text message engagement (answering
yes/no to the goal setting questions) by our study participants was low. This could be the
reason why text message responses did not show any correlation with the change in major
study variables. In addition, the average nutrition knowledge quiz scores were negatively
correlated to the change in perceived father weight at post program when compared to
baseline. This could be because Asian Indians have less body dissatisfaction than other
ethnic groups and the lack of connection between actual and perceived weights could
arise from the individual’s identification with culturally identified standards of beauty
and health.178
Changes in Diet, BMI and physical activity in AI fathers and children:
Hypothesis 3: Fathers and children will improve fruit and vegetable consumption,
decrease fat, sodium, sugar and sugar sweetened beverage consumption and
increase physical activity at the end of 6 weeks of program and follow up compared
to baseline.
There was a statistically significant improvement in AI fathers’ overall diet
quality scores at both post program and follow up from baseline. Diet quality was
assessed with regards to consumption of fruits and vegetables, fried foods and sweets
along with meat and dairy. Previous web-based interventions have reported significant
change in overall diet quality score in adults at 12 weeks179 and at 6 months from
baseline.180 The Shed-IT internet-based weight loss program targeting men, found a
decrease in the daily reported total kilojoules in the participants at 3 months and 6
months from baseline.181 Our study finding was relevant with regards to the short term
efficacy (6 weeks from baseline) of our intervention in improving AI fathers reported
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overall diet quality. Though another brief web-based intervention175 showed the diet
quality in terms of dairy consumption to improve in young adults (5 weeks from
baseline), more studies assessing the short-term efficacy of 6-week web-based
interventions on overall diet quality for parents are needed. Children’s dietary intake is
influenced by the overall diet quality of parents6 and hence improved overall diet
quality of AI fathers could help them model healthy diet choices to their children.
Child previous day fruit and vegetable intake assessed through an open-ended
single item question, “How many servings of fruits and vegetables did your child eat
yesterday” was seen to improve at both post program and follow up from baseline (mean
difference=1.067 and 0.867 respectively). A recently published randomized controlled
trial that evaluated the effect of a web-based education program (EMPOWER), based on
SCT that targeted mothers for child obesity prevention, reported significant changes in
the daily cups of fruits and vegetables consumed by 4-6 year old children, at post-test (4
weeks), 1 month follow up (8 weeks) and 1 year follow up (week 60), in the experimental
group related to the control group.182 The overall reported increase was 1.847 cups at 1
year. Our finding was similar to its short-term outcomes. The diet quality of children
assessed through HSFFQ was evaluated in terms of the total calories, fiber, fat, sodium
and sugar consumed/day obtained through calculations from the standard USDA
database. This was used to understand the improvement in overall child fruit and
vegetable consumption and decrease in fat, sodium, sugar and sugar sweetened beverage
consumption. The intervention only had an effect on child fat consumption with
significant decrease at post program (6 weeks) from baseline. This could be because it
takes a longer time to reflect the diet quality changes in terms of nutrient changes like
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total energy, fiber, sodium consumed by children/day as evident from previous
interventions utilizing parents as agents of change to prevent childhood obesity.183,184
Contrary to the finding by Hammons et al. that showed a significant decrease in parentreport of child sugar consumption (assessed through sugar sweetened beverage
consumption) in Latino families exposed to a 6 week family-based healthy eating
program, our study did not show any such changes.185
The weekly leisure activity physical activity score reported by AI fathers
(summing their weekly strenuous, moderate and light exercises) improved post program
and follow up compared to baseline. This was similar to other web-based studies that
improved self-reported physical activity in adults at 6 weeks and 12 weeks.186-188
However there have been other single group, non-randomized web-based studies that
have failed to improve physical activity.189,190 Our study supported improvement.
Considering child’s physical activity, the intervention had an effect on the child’s
moderate (improvements post program to follow up) and vigorous physical activity
minutes/day (with improvements from baseline to follow up). The one item previous day
child physical activity reported by AI fathers increased both post program and follow up
from baseline. Our finding was contrary to the finding by Lepeleere et al.101 that reported
no changes in 6-12-year-old children’s physical activity (reported by parents through a
questionnaire) at 4 weeks and 16 weeks after parent education through health promoting
online videos called ‘Movie Models’ delivered through a website in 4 weeks. They had
justified the short-term measurement period as a probable reason for the noneffectiveness. But our study reported positive effect on child’s physical activity after 6
weeks for moderate activity (from post program to follow up) and 12 weeks (baseline to
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follow up) for vigorous activity. A probable reason could be the intervention increasing
the diet related self-efficacy of AI fathers, which in turn could have motivated them to
improve their physical activity, both for them and their children. This was also suggested
through a correlation matrix that determined the association between change in diet selfefficacy to the significant secondary outcomes (the baseline to post program changes)
where change in fathers’ diet related self-efficacy was significantly correlated to the
change in father physical activity and child previous day physical activity minutes.
Changes in father BMI, child BMI and z score:
Hypothesis 4: Fathers and children will maintain normal BMI or reduce their BMI by
the end of the 6 weeks of program and follow-up compared to baseline.
There was no effect of the intervention on father BMI, child BMI percentile and
child z-score. Father BMI still remained in the overweight category (with slight decrease
at post program and follow up from baseline) and child BMI percentile was in the
normal/ healthy weight range. Other studies have suggested that long term nutrition
education with follow up greater than a year shows more promising results for
elementary school children and adult men to attain healthy weight status.191,192 Another
reason could be that though the overall dietary quality of AI fathers improved, we did
not assess if the overall distribution of macronutrients from carbohydrates, proteins and
fats shifted. A healthy shift could have led to weight loss and change in BMI. Future
interventions could look into more accurate ways of diet quality assessment like 24 hour
recalls that could give more understanding of the diet change. In terms of children’s diet,
though the overall child fat intake as assessed through HSFFQ significantly decreased
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post program from baseline, the diet quality in terms of individual nutrients of calories,
sugar, sodium and fiber did not significantly change in case of children, which could
be a probable reason for no change in their BMI percentile.
Strengths/limitations:
Recent systematic reviews have emphasized the importance of father-focused
programs in pediatric obesity treatment and prevention programs to get a more
comprehensive understanding of intervention efficacy using fathers as agents of
change.12,193 Research has also indicated the need for culturally targeted interventions to
reduce obesity related disparities among the Asian Indian community in the United
States.39 The traditional gender roles followed by Asian Indian men and women have
changed with fathers sharing more responsibility in the home for childrearing and child
giving, owing to acculturation and employment of their partner.194 Hence there is a need
to involve fathers in Asian Indian children’s obesity prevention. The needs assessment
survey done by the researchers on a sample of AI fathers from Florida before this
intervention confirmed that Asian Indian fathers were interested in a nutrition education
intervention targeting healthy behaviors for their children and family. A recent paper by
Vollmer et al.195 that provided strategies to involve fathers in nutrition education and
obesity research showed that snowball sampling and using trusted community
leaders/male facilitators who are also fathers would be a good method to recruit nonwhite fathers. This paper also emphasized the need for a program title that focused on
the importance of father’s input, the need for follow up methods like phone and email,
program flexibility through online delivery, data collection online and providing a
platform for fathers for discussion and to remain in constant contact with the research
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participants. All of these strategies were utilized in the ‘Super Dads, Super Kids’ webbased intervention. It had interactive components including discussion forums and text
message phone and email reminders to remain in contact with the participants. Though
the program primarily focused on information relating to the general healthy eating and
physical activity guidelines for adults and children in the U.S, it was culturally tailored
through lesson modules such as Indian Superfoods, creation of MyPlate the Indian way
and inclusion of Indian food examples in all the lessons. This pilot study is the first to the
author’s knowledge to examine the efficacy of a 6-week SCT (with a 12-week follow-up
from baseline) web-based intervention on AI fathers’ nutrition knowledge, child feeding
practices and also secondary outcomes like diet, BMI and physical activity for fathers and
their children. The study had good completion rates for both post program and follow up
survey questionnaires, indicating good participation from AI fathers’ side. Moreover,
though not exclusively tested on AI population, the questionnaires used in the survey
were validated, reliable assessment tools for measuring the outcome variables. Also, the
height and weight self-reported by the fathers were validated in a randomized subsample
and a good correlation was seen between both self-reported and measured
anthropometrics at all the three time points (baseline, post program and follow up).
Another strength of our study is that we controlled for maternal gatekeeping (the control,
encouragement and discouragement exerted by mothers towards father’s role in
children’s life) in the analyses. The construct of maternal gatekeeping is important to
include as research has shown a clear association between maternal attitudes about
parental roles to the extent of involvement of fathers in child rearing.196
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Possible limitations of this study are considered next. A major limitation is that all
the major outcomes were assessed subjectively through self-reported data from AI
fathers, which could lead to reporting bias and measurement errors for factors like
anthropometrics and diet intake.197 The use of food frequency questionnaires (FFQ) to
assess diet quality of children poses a limitation in accuracy and could lead to
overestimation of nutrients.198 Information from FFQ needs to be compared with
information from a more accurate dietary assessment method to confirm its validity.
With regards to the various measures in our study, apart from a sub-validation of the
reported height and weight, none of the other outcome measures were measured
objectively. Moreover, only fathers were involved in this intervention and this might
impact data quality as the assessment of the influence of mother is missing, though
maternal gatekeeping was assessed (through maternal gatekeeping questionnaire filled by
AI fathers) and controlled for all the primary outcomes of our study. The current study
lacked a randomized control group and the study sample composed of high educated,
high income AI fathers making generalizability of the study findings to other population
limited. Another limitation is the use of BMI as a proxy for weight classification. BMI
does not accurately reflect body composition in the AI population, as they tend to have
higher fat mass at lower BMI, misclassifying samples into the ‘normal’, ‘overweight’
and ‘obese’ BMI categories.199 The need for a separate classification of BMI for AI
though put forth, has not been accepted as a standard internationally, which makes it a
limitation in the current study.199
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Future directions:
Future research should involve more fathers, with more diverse socio-economic
and education backgrounds, and include other ethnic minority populations to examine
the effect of the application of internet-based interventions in the delivery of nutrition
education for obesity prevention and lifestyle behavior changes in fathers and their
children. Studies could include both AI fathers and mothers to gain an understanding of
their individual roles on child diet, eating behavior, physical activity and weight status.
Future studies focused on AI fathers could use a longitudinal design to help establish the
long-term efficacy of web-based interventions. Finally, though Google Analytics helped
determine the user engagement with website, the average session duration/visit and
bounce rates, we do not have an idea on how participants are engaging with the content.
We do not know if they leave a website because they found the information they were
looking for or because they are not satisfied with the content offered by the intervention.
Future qualitative interview studies with AI fathers would help us determine this and the
factors needed to engage them in closed Facebook group and respond to text messages.
Conclusions:
The current study results were promising with the post program showing
improvements in AI fathers’ nutrition knowledge, reduction in restriction (regardless of
education, income and maternal gatekeeping) and improvement in AI fathers’ self-efficacy,
self-regulation, overall diet quality and physical activity. With regards to children, there
was a reduction of total fat consumed/day, improvement in previous day fruit and vegetable
serving and previous day physical activity minutes. Results from this study demonstrates
the feasibility and preliminary efficacy of a web-based intervention to improve
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determinants of behavior change (like knowledge and self-efficacy) of AI fathers and
healthy eating and physical activity behaviors in both AI fathers and their children. Webbased interventions offer flexibility, are convenient to use and have a broad reach. Future
studies should consider the role of diverse groups of AI fathers in childhood obesity
prevention. The long-term efficacy of involving AI fathers in web-based interventions to
see if it can change BMI in them and their children should also be examined.
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Appendix 5.
Screening form
1. Are you an Indian father?
Yes
No
2. Do you have elementary school child/children (aged between 6-11 years)?
Yes
No
3. Do you speak English?
Yes
No
4. Do you hold biological/legal responsibility for your child?
Yes
No
5. Do you have access to the internet at home?
Yes
No
6. Do you own a smart phone?
Yes
No
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Appendix 6.
Demographics questionnaire
Participant Name:

_____________

1.How old are you? _______
Less than 20 years
20 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 59 years
More than 55 years

7. What is your current employment
status?
Employed full time (40+hours a
week)
Employed part time (less than
40 hours a week)
Unemployed (currently looking
for work)
Student
Retired
Self-employed
Unable to work

2. What is your country of birth?
United States
India
Other (Please specify):
_______________________
3. Where were you raised?

8. What is your partner’s current
employment status?
Employed full time (40+hours a
week)
Employed part time (less than
40 hours a week)
Unemployed (currently looking
for work)
Student
Retired
Self-employed
Unable to work

United States
India
Other (Please specify):
______________________
4. What is the highest level of
education you have?
Did not finish High School
High School Diploma or GED
Associates Degree (2-year
degree)
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Vocational Degree
Some College
Bachelor’s Degree (4-year
degree)
Graduate Degree (Masters,
Ph.D., JD, MD, etc.)
Other (Please specify):
_______________________

9. How would you identify your
ethnicity?
Gujarati
Kannadiga
Malayali
Punjabi
Tamilian
Telugu
Other (specify): _________
Don’t identify with any specific
ethnicity
10. Please provide below the information
for all your children between 6-11
years old.
(example: i) 9 Boy, ii) 6 Girl )
i) Age, Gender_______
ii) Age, Gender ________
iii) Age, Gender ________

5. What is your marital status?
Married
Divorced
Separated
Widowed

11.How long have you been here in the
United States of America?
<5 year
5-10 years
10-15 years
15-20 years
more than 20 years

6.What is your household’s estimated
yearly income?
Less than $40,000
$40,000 to $75,000
$75,000 to $100,000
$100,000 to $150,000
$150,000 to $200,000
$200,000 or more

12. Which city or county in Florida do you
belong to?
_____________________
13. What is your home zip code?
__________________________
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Appendix 7.
Nutrition Knowledge questionnaire
1. Do you think these foods and drinks are typically high or low in added sugar?
i. Diet cola drinks
ii. Natural yoghurt
iii. Ice cream
iv. Tomato ketchup
v. Melon

High in added sugar
£
£
£
£
£

Low in added sugar
£
£
£
£
£

Not sure
£
£
£
£
£

2. Do you think these foods are typically high or low in salt?
i. Breakfast cereals
ii. Frozen vegetables
iii. Bread
iv. Baked beans
v. Red meat
vi. Canned soup

High in salt
£
£
£
£
£
£

Low in salt
£
£
£
£
£
£

Not sure
£
£
£
£
£
£

3. Do you think these foods are typically high or low in fiber?
i. Oats
ii. Bananas
iii. White Rice
iv. Eggs
v. Potatoes with skin
vi. Pasta

High in fiber
£
£
£
£
£
£

Low in fiber
£
£
£
£
£
£

Not sure
£
£
£
£
£
£

4. Do you think these foods are a good source of protein?
i. Poultry
ii. Cheese
iii. Fruit
iv. Baked beans
v. Butter

High in protein
£
£
£
£
£
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Low in protein
£
£
£
£
£

Not sure
£
£
£
£
£

£

v. Nuts

£

£

5.Which of the following foods do experts count as starchy foods?
Starchy food
£
£
£
£
£

i. Cheese
ii. Pasta
iii. Potatoes
iv. Nuts
v. Plantains

Not a starchy food
£
£
£
£
£

Not sure
£
£
£
£
£

6. Which is the main type of fat present in each of these foods?

i. Olive oil
ii. Butter
iii. Sunflower
oil
iv. Eggs

Polyunsaturated
fat
£
£
£

Monounsaturated
fat
£
£
£

£

£

Saturated Cholesterol Not
fat
sure
£
£
£
£
£
£
£
£
£
£

£

7. Which of these foods has the most trans-fat?
i. Biscuits, cakes and pastries
ii. Fish
iii. Rapeseed oil
iv. Eggs
v. Not sure

£
£
£
£
£

8.The amount of calcium in a glass of whole milk compared to a glass of
skimmed milk is?
i. About the same
ii. Much higher
iii. Much lower
iv. Not sure

£
£
£
£

9.Which one of the following nutrients has the most calories for the same weight
of food?
i. Sugar
ii. Starchy

£
£
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£

iii. Fiber/roughage
iv. Fat
v. Not sure

£
£
£

10.Compared to minimally processed foods, processed foods are?
i. Higher in calories
ii. Higher in fiber
iii. Lower in salt
iv. Not sure

£
£
£
£
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Appendix 8.
Attitudes scales
1. 1. Please rate the following seven factors on a scale from 1(not at all important)
2.
to 7 (extremely important) according to the importance placed on these factors in
3.
making healthy food choices for your child:
i.
ii.
iii.
iv.
v.
vi.
vii.
2.

Taste
Cost
Disease prevention
Speed
Convenience
Health
Weight control

Please indicate on a scale of 1 to 5 (1 = least important and 5 = most important)
how important you feel it is to teach your children about healthy foods: _______
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Appendix 9.
Child feeding questionnaire
Instructions: Please answer for your oldest child that is currently in elementary school,
the option that best represents your view on each item.
How responsible are you
for your child’s feeding-

Never

Seldom

Half of
the
time

Most of
the time

Always

When your child is at home,
how often are you
responsible for feeding her?
How often are you
responsible for deciding
what your child's portion
sizes are?
How often are you
responsible for deciding if
your child has eaten the right
kind of foods?
How do you
feel about
YOUR body
weight
during Your
Childhood (5
to 10 years
old)
Your
adolescence
Your 20s
At present

Markedly
Markedly
Underweight Normal Overweight
underweight
overweight
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How do you
feel about
your
CHILD’S
weight
duringThe first
year of life
As a toddler

Markedly
Markedly
Underweight Normal Overweight
underweight
overweight

As a preschooler
Kindergarten
through 2nd
grade
3rd through
5th grade
How
concerned
Unconcerned
are youAbout your
child eating
too much
when you
are not
around her?
About your
child having
to diet to
maintain a
desirable
weight?
About your
child
becoming
over weight?

A little
concerned
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Concerned

Fairly
concerned

Very
concerned

When feeding
your childI have to be sure
that my child does
not eat too many
sweets (candy, icecream, cake or
pastries)
I have to be sure
that my child does
not eat too many
high-fat foods
I have to be sure
that my child does
not eat too much of
her favorite foods
I intentionally keep
some foods out of
my child's reach
I offer sweets
(candy, ice cream,
cake, pastries) to
my child as a
reward for good
behavior
I offer my child her
favorite foods in
exchange for good
behavior
If I did not guide or
regulate my child's
eating, she would
eat too many junk
foods
If I did not guide or
regulate my child's
eating, she would
eat too much of her
favorite foods

Disagree

Slightly
disagree
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Neutral

Slightly agree

Agree

When feeding
your child -

Disagree

Slightly
disagree

Neutral

Slightly agree

Agree

My child should
always eat all of
the food on her
plate
I have to be
especially careful
to make sure my
child eats enough
If my child says
``I'm not hungry'', I
try to get her to eat
anyway
If I did not guide or
regulate my child's
eating, she would
eat much less than
she should
When feeding your
childHow much do you keep
track of the sweets
(candy, ice cream cake,
pies, pastries) that your
child eats?
How much do you keep
track of the snack food
(potato chips, Doritos,
cheese puffs) that your
child eats?
How much do you keep
track of the high-fat
foods that your child
eats?

Never

Rarely
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Sometimes

Mostly

Always

Appendix 10.
Maternal Gatekeeping Scale
Instructions: Please put the number that best represents how your partner acts towards
your role as a father based on the scale below:
Never

Seldom

Sometimes

0

1

2

Fairly
often
3

Very
often
4

Always
5

1. Makes you do what she wants you to do with the child
2. Monitor your time with the child
3. Impose her will on you
4.

Set the rules for how you should parent your child

5.

Supervise your interactions with your child

6.

Say positive things about how you talk/interact with your child

7.

Compliment you about your parenting

8.

Ask your opinion about parenting

9.

Say positive things to you like “You’re good with the children,”
“Thank you,” or “I’m glad you’re involved with the family

10. Tell the child positive things about you
11. Not cooperate with you on parenting tasks
12. Criticize you as a father
13. Roll her eyes at you when you talk/interact with the child
14. Say sarcastic comments when you interact with the child
15. Attempt to undermine your parenting decisions
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Appendix 11.
Social support for diet behaviors (Friends and Family)
Instructions: Under FAMILY, rate how often anyone living in your household has
said or done what is described, during the last three months. Under FRIENDS, rate
how often your friends, acquaintances, or coworkers have said or done what is
described during the last three months.
Please write one number from the following rating scale in each space:
Never/not
applicable
1

Rarely
2

A few
times
3

Often
4

During the past three months, my family (or members of
my household) or friends:
1. Encouraged me not to eat "unhealthy foods"
(cake, salted chips) when I'm tempted to do so.
2. Discussed my eating habit changes with me
(asked me how I'm doing with my eating
changes).
3. Reminded me not to eat high fat, high salt foods.
4. Complimented me on changing my eating habits
("Keep it up,"We are proud of you ")
5.

Commented if I went back to my oId eating
habits
6. Ate high fat or high salt foods in front of me.
7. Refused to eat the same foods I eat
8.

Brought home foods I'm trying not to eat.

9. Got angry when I encouraged them to eat low
salt, low fat foods.
10. Offered me food I'm trying not to eat.
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Very
Often
5

Family Friends

Appendix 12.
Self-efficacy questionnaire
Instructions: Below is a list of behaviors and strategies that parents might use while
trying to get their children to adopt healthy diet behaviors. Please answer for your
oldest child that is currently in elementary school, the option that best represents
your view on each item.
0———1———2———3———4——5———6——7———8———9———10
Not at all confident

Moderately confident

Totally confident

How confident are you :
1. That your child eats only 3 servings of grains (i.e., bread, cereal, rice, pasta)
every day? (1 serving bread = 2 slices, 1 serving cereal, rice or pasta = 1 cup)
2. That at least half of your child’s total grain servings each day are whole grains?
(i.e., Cheerios, oatmeal, whole-wheat bread)
3. That your child eats at least 2 servings of vegetables every day?
4. That your child will eat vegetables, even if they do not enjoy the taste?
5. That your child eats only 3 servings of starchy vegetables (i.e., white potatoes,
corn, French fries) each week?
6. That your child eats a variety of vegetables (i.e., green, orange, yellow or red)?
7. That your child eats 2 servings of whole fruit or 100% pure fruit juice every
day?
8. That the juice your child drinks contains 100% fruit juice?
9. That the juice your child drinks is limited to one small glass (3/4 cup) per day?
10. How confident are you that your child eats at least 2 servings of milk or an
equivalent dairy product (i.e., yogurt, cheese) every day?
11. That the dairy products your child eats are fat-free (skim) or low fat (1%)?
12. That your child eats 2 servings of meat, beans, or eggs every day? (1 serving
meat = small deck of playing cards, 1 serving beans = 1 cup, 1 serving egg = 1
egg)
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13. That the meats or poultry (chicken or turkey) your child eats are low-fat or
lean?
14. That if cooking with oils, you use vegetable oils? (i.e., coconut oil, canola
oil, olive oil)
15.

That your child eats very few solid fats (i.e., butter, margarine, shortening,
lard) and foods that contain these?

16. That your child eats very few saturated fats (found in dairy, meat, butter, and
chocolate) or trans fats (partially hydrogenated oils)?
17. That your child eats foods with low sodium (salt) content or added sodium
(salt)?
18. That your child eats very few foods with added sugar (i.e., candy, cakes)?
19. That your child drinks very few drinks with added sugar (i.e., soda, juices)?
20. That the cereals that your child eats are unsweetened?
21. That your child drinks mostly water or fat-free milk and not fruit juice, soda,
or sports drinks?
22. That you eat meals together as a family?
23. That your child chooses healthy foods at a fast-food restaurant?
24. That your child chooses healthy foods at a sit-down restaurant?
25. That your child chooses healthy foods at school?
26. That your child chooses healthy foods when eating with friends?
27. That there are limited unhealthy snacks (i.e., candy, cookies, cakes, chips) in
your home for snacks or meals?
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Appendix 13.
Self-regulation of Eating Behavior questionnaire
1. Do you find any of these foods tempting (that is, do you want to eat more of them
than you think you should)? (Select all those that you find tempting)
Chocolate

Pizza

Crisps

Fizzy
drinks
Biscuits

Cakes

Sweets

Chips

Ice cream

Popcorn

Other
foods

Bread toast

Pastries

I don’t
find any
food
tempting

Fried
foods

If you selected other foods, please specify: _______
2. Do you intend NOT to eat too much of the foods you find tempting in the previous
question?
Yes
No
3. Do you intend to have a healthy diet?
Yes
No
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4. Please read the following statements and tick the boxes most appropriate to you.
For the next few questions, please, understand that:
• ‘Tempting foods’ are any food you want to eat more of than you think you should.
• ‘Eating intentions’ refer to the way you are aiming to eat, for example you may
intend to avoid tempting foods or eat healthy foods.
Never

Rarely

1. I give up too easily on
my eating intentions
2. I am good at resisting
tempting food
3. I easily get distracted
from the way I intend
to eat
4.

If I am not eating in
the way I intend to, I
make changes

5.

I find it hard to
remember what I have
eaten throughout the
day
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Sometimes Often Always

Appendix 14.
Diet in children
i) Previous day fruit and vegetable intake:
How many servings of fruits and vegetables did your child eat yesterday? _______
ii) Harvard Service Food Frequency questionnaire:
During the past 4 weeks, how often did your oldest child that is currently in elementary
school eat a serving of each of the foods listed here?
(P.S: Mark only one option for each food)
Example:
Last 4 weeks
Number of times 0
1-3
Milk
Hot chocolate
x
Dairy
Number of times

Last 4 weeks
0
1-3

Each week
1
2-4
x

Each day
5-6 1 2-3 4-5 6+

Each week
Each day
1 2-4 5-6 1 2-3 4-5 6+

Milk
Hot chocolate
Cheese, plain or in
sandwiches
Yogurt
Ice cream (cone,
sandwiches,
sundaes)
Pudding
What kind of milk does your child usually drink? (Check one)
Whole
1%
2%
skim milk
chocolate milk
other(specify) _____________________
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Fruits and
vegetables
Number of times

Last 4 weeks

Each week

0

1

1-3

2-4

Orange juice or
grapefruit juice
Other juice
Fruit drinks (Hi-C,
Kool-Aid,
lemonade, sports
drink)
Banana
Peaches
Fruit cocktail,
mixed fruit
Orange or
grapefruit
Apple or pear
Applesauce
Grapes
Strawberries
Melon
Pineapple
Raisins or prunes
Corn
Peas
Tomatoes, tomato
sauce, salsa
Peppers (green,
red or hot)
Carrots
Broccoli
Green beans
Spinach
Greens (mustard,
turnip, kale)
Mixed vegetables
Squash, orange or
winter
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Each day

5-6 1

2-3 4-5 6+

Zucchini, yellow
squash
French fries, fried
potatoes, tater tots
Potatoes (baked,
boiled, or mashed)
Sweet potatoes or
yams
Cabbage, coleslaw
or cauliflower
Lettuce salad
Salad dressing
Mayonnaise
Snacks
Number of times

Last 4 weeks
0
1-3

Each week
Each day
1 2-4 5-6 1 2-3 4-5 6+

Chips (potato,
corn or others)
Popcorn or
pretzels
Crackers
Nuts
Cookies or
brownies
Cake or cupcake
Pie
Jell-O
Chocolate or
candy bar
Other candy (not
chocolate)
Coffee or tea
Soda, soft drink,
pop (not sugar
free)
Soda, soft drink,
pop (sugar free)
Beans (baked,
chili, or other)
Rice
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Spaghetti or other
pasta
Pizza
Tacos, burritos
Macaroni and
cheese
Hot dogs
Sausage
Hamburger
(prepared anyway)
Canned tuna
Fried fish, fish
sticks
Other fish
Cold cuts
(baloney, ham,
salami)
Fried chicken,
chicken nuggets
Other chicken or
turkey
Pork or ham
Roast beef or steak
Liver, organ meats
Peanut butter
Bread (slice) toast,
roll, or pita
Butter (not
margarine)
Margarine
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Others
Number of times

Last 4 weeks
0
1-3

Each week
Each day
1 2-4 5-6 1 2-3 4-5 6+

Vegetable soup
Other soup
Cornbread or
tortilla
Eggs
Bacon
Hot cereal, grits
Cold cereal
Donut
Sweet roll or
muffin
Pancake, waffle,
or french toast
English muffin or
bagel
Biscuit

1. What type of bread does your child usually eat:

white bread
whole wheat or dark bread
about half and half
DON’T EAT BREAD
2. What type of margarine does your child usually use:
Stick
Tub
Squeeze
Don’t use margarine
Is this margarine:
Corn oil
Non-fat
Other
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3. If your child eats cold breakfast cereal, what type:
high fiber (eg. All Bran)
unsweetened (eg. Corn Flakes)
sweetened (eg. Cap’n Crunch)
4. Does your child take a multi-vitamin pill (Flintstones, TriViFlor):
Yes
No
If yes, how often:
Everyday
4-6 times a week
1-3 times a week
Less than one time a week
5. Does your child take a separate iron pill (not in the multi-vitamin pill above):
Yes
No
6. Does your child take a separate fluoride supplement (not in the multi-vitamin pill
above):
Yes
No
7. Does your child eat fried food at home:
Yes
No
If yes, how often:
Every day 4–6 times a week
1–3 times a week

177

Less than one time a week
If yes, what type of fat do you use to fry at home:
butter
margarine
crisco
corn oil
canola oil
olive oil
other vegetable oil
8. Do you bake cookies, cake or pies at home:
Yes
No
If yes, how often does your child eat home-baked cookies, cake or pies?
Every day
4–6 times a week
1–3 times a week
Less than one time a week
If yes, what type of fat do you use to bake at home:
butter
margarine
crisco
corn oil
canola oil
olive oil
other vegetable oil
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Appendix 15.
Diet in AI Fathers (REAP-S)
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Appendix 16.
Anthropometrics
Instructions: If you have 2 elementary school going children, please provide the value
for your older child

i.

Your weight (in kg): ______________________
Your height (in cm): _____________________

ii.

Your child’s weight (in kg): _______________________
Your child’s height (in cm): _______________________

iii.

Your partner’s weight (in kg): _______________________
Your partner’s height (in cm): ______________________
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Appendix 17.
Physical activity in children
i. Previous day physical activity in minutes:
How many minutes of physical activity did your child do yesterday? ________
ii. Child Physical Activity Questionnaire (C-PAQ)
Please answer the below questions the physical activity of your oldest child that is
currently in elementary school, in the past 7 days:
Did your CHILD do the following
activities in the past 7 days?

Example:
Bike riding
Sports Activities
Aerobics
Baseball/softball
Basketball/volleyball
Cricket
Dancing
Football
Gymnastics
Hockey (field or ice)
Martial arts
Net ball
Rugby
Running or jogging
Swimming lessons
Swimming for fun
Tennis/badminton/squash/other
racquet sport
Leisure time activities
Bike riding (not school travel)
Bounce on the trampoline
Bowling

Mon - Fri
How Total
many hours/
times minutes
Mon- MonFri
Fri
No Yes 2
40
mins
No Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No

Yes
Yes
Yes
Yes
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Sat - Sun
How Total
many hours/
times minutes
Sat- Sat-Sun
Sun
1
15 mins

Household chores
Play in a play house
Play on playground equipment
Play with pets
Rollerblading/Roller-skating
Scooter
Skateboarding
Skiing, snowboarding,
sledging
Skipping rope
Tag
Walk the dog
Walk for exercise/hiking
Activities at school
Physical education class
Travel by walking to school (to
and from school =2 times)
Other: Please state:
Did your Child do the
following activities in the
past 7 days?
Example: Watching
TV/videos
Art & craft (e.g. pottery,
sewing, drawing, painting)
Doing homework
Imaginary play
Listen to music
Play indoors with toys
Playing board games / cards
Playing computer games (e.g.
playstation /
gameboy
Playing musical instrument
Reading
Sitting talking
Talk on the phone
Travel by car / bus to school
(to and from
school)
Using computer / internet
Watching TV/videos

No
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes

N/A
N/A

N/A
N/A

No Yes
Mon-Fri
Total
hours/minutes
No Yes 15 hours
No Yes
No
No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes

No Yes
No Yes
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Sat-Sun
Total
hours/minutes
6 hrs 30mins

Appendix 18.
Physical activity in AI Fathers (Godin Leisure- Time Exercise Questionnaire)

183

Appendix 19.
Evaluation Survey
Instructions: Please rate your satisfaction with the intervention content, design
and format below
Item

Strongly Disagree Some
Neither Some Agree Strongly
disagree
what
agree or what
agree
disagree disagree agree

Did the
website
lessons
help you
understand
healthy
eating and
physical
activity
eating
behavior
patterns for
you and
your child
better?
Was the
closed
Facebook
group posts
helpful to
engage
more in the
website?
Was the
text
message
component
useful to
remind you
to log on to
the website
lessons and
for
achieving
goals for
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healthy
behavior
better?
Do you
agree that
overall the
online
sessions
were a
useful
resource for
fathers?
Would you
recommend
these
sessions to
other
friends or
family?
Will you
continue
applying
what you
have
learnt?
Do you
agree that
in general
the study
was easy to
follow?
Do you
think that
using
multiple
components
like
Website,
text
messages
and a
Facebook
group were
useful to
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engage
with the
program?

What did you like most about the program? _______________________
How would you improve the program? _______________________
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